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The Center for Vocational and Technical Education has been established
as an independent unit on The Ohio State University campus with a grant from
the Division of Adult and Vocational Research, U. S. Office of Education.
It serves a catalytic role in establishing a consortium to focus on relevant
problems in vocational and technical education. The Center is comprehensive
in its commitment and responsibility, multidisciplinary in its approach, and
interinstitutional in its program.

The major objectives of The Center follow:

1. To provide continuing reappraisal of the role and function
of vocational and technical education in our democratic
society;

2. To stimulate and strengthen state, regional, and national
programs rlf applied research and development directed toward
the solution of pressing problems in vocational and technical
education;

3. To encourage the development of research to improve vocational
and technical education in institutions of higher education
and other appropriate settings;

4. To conduct research studies directed toward the development
of new knowledge and new applications of existing knowledge
in vocational and technical education;

S. To upgrade vocational education leadership (state supervisors,
teacher educators, research specialists, and others) through
an advanced study and in-service education program;

6. To provide a national information retrieval, storage, and
dissemination system for vocational and teelnical education
linked with the Educational Research Information Center
located in the U. S. Office of Education;

To provide educational opportunities for individuals contem-
plating foreign assignments and for leaders from other countries
responsible for leadership in vocational and technical education.



COMPILATION OF TECHNICAL EDUCATION

INSTRUCTIONAL MATERIALS

SUPPLEMENT I
NEW AND REVISED INFORMATIONAL RESOURCES

NATIONAL LEADERSHIP DEVELOPMENT INSTITUTES
in .

TECHNICAL EDUCATION

SUMMER 1966

Compiled by

C. J. Cotreil
ana

I. E. Velentim

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE

OFFICE OF EDUCATION

THIS DOCUMEAT HAS BEEN REPIIDUCED EXACTLY AS RECEIVED FROM THE

PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS

STATED DO NOT NECESSARILY PEPRESENT OFFICIAL OFFICE OF EDUCATION

POSITION OR PalCv.

TIM CENTER FOR RESEARCH AND LEADERSHIP

DEVELOPMENT IN VOCATIONAL AND

TECHNICAL EDUCATION

The Ohio State University
Columbus, Ohio 43212

April 1967

............



The Work Presented Or Reported Herein Was Performed Pur-

suant To A Grant From The U. S. Office Of Education, Depart-

ment Of Health, Education & Welfare.



-""

PREFACE

In the summer of 1966, 195 leaders and potential leaders in technical
education, representing 46 states and Puerto Rico, participated in five
National Leadership Development Institutes in Technical Education. The
institutes were conducted by the following institutions and directors to
whom we are very grateful: Colorado State University, H. L. Benson;
Oklahoma State University, Maurice W. Roney; Rutgers - The State University,
Milton E. Larson; The University of Florida, E. L. Kurth; and The University
of Illinois, M. Ray Karnes. The national consortium of five cooperating
institutions was coordinated by The Center for Vocational and Technical
Education, The Ohio State University.

The coordinating institution prepared several types of materials for
use as instructional resources in the institutes. An original Couilation
of Technical Education Materials was prepared in April 1966. Experience
in the institutes and the project evaluation, however, revealed the need
for additions," instructional materials for use by the participants
and institute staff for conducting future state and locally sponsored
leadership training. To fulfill this requirement, the compilers have
developed and incorporated new and revised instructional materials in
supplements to the original compilation.

Supplement I contains a compilation of papers on administration, eval-
uation, finance, and facilities for technical education; a technical edu-
cation bibliography; and new and revised instructional resources.

Recognition is due for the following staff members who prepared this
document: Calvin J. Cotrell, Specialist and Director of the Project; Ivan
E. Valentine, Consultant and Coordinator of the Project; David L. Larimore,
Research Associate; and Betty Diehl, Secretary, The Center for Vocational
and Technical Education. Others who merit recognition are the authors of
the four papers, Dr. Joseph T. Nerden, North Carolina State University;
Mr. Lucian Ladbardi, Chief, Bureau of Technical Institutes, State of
Connecticut; Dr. Lynn A. Emerson, Technical Education Consultant; and
Dr. Milton E. Larson, Colorado State University.

The reviewers of this supplement were Drs. A. J. Miller and Harry
Huffman, Specialists, The Center for Vocational and Technical Education,
The Ohio State University, and Dr. Franklin Keller, Consultant, Voca-
tional and Technical Education.
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Robert E. Taylor
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INTRODUCTION

The materials contained in this publication are current, timely,
applicable broadly, and should be of great value to state and local
leaders in Technical Education. No comparable information is available
elsewhere under a single cover.

Supplement I contains new and revised informational resources which
have been recommended. by the project evaluation committee as part of the
additional instructional materials effort of the coordinating institution.
The compilation has been divided into six parts.

Parts I through IV consist of four papers which The Center for Voca-
tional and Technical Education commissioned. These papers are presented
in alphabetical sequence by author as follows:

Administrative Patterns in Technical Education
Lynn A. Emerson

Facilities Planning for Technical Education Programs
Milton E. Larson

Evaluation Procedures for Technical Education Programs
Lucian Ladbardi
Carmelo Greco

Financial Patterns in Technical Education Programs
Joseph T. Nerden

Part V contains a bibliography on Technical Education prepared by
David L. Larimore which is a synthesis of bibliographies contributed by
Drs. Lynn A. Emerson, Maurice Roney, E. L. Kurth, and Milton E. Larson.

Part VI is composed of materials selected and/or prepared by Ivan E.
Valentine which supplement and revise information in the original Compila-

tion o±' Technical Education Materials pertaining to technician employment,

Technical Education enrollments, and projected facilities requirements for

Technical Education.

The compilers trust that this publication will be beneficial to future

leadership development programs in Technical Education.
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C. J. Cotrell
and
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ADMINISTRATIVE PATTERNS IN TECHNICAL EDUCATION
by

Lynn A. Emerson*

Great diversity is noted in the types of institutional patterns uti-
lized to provide technician education and in the organizational structures
developed in the several states to supervise and administer the programs.
In some states, the major portion of this type of education is provided
through post-high school institutions. In other states, the high school
carries a portion of the total load. In 1963, some 20,000 persons were
enrolled in pre-employment technical education programs on the high schoc...
level as compared with some 56,000 on the post-high school level.

Great variety is found in the state organizational structures. Cal-
ifornia has a large share of the total program in its community junior col-
leges with a small amount in comprehensive high schools. Wisconsin has its
programs in the adult and vocational-technical schools. New York has been
utilizing its federal funds for technician education in schools of secondary
level-- comprehensive high schools, technical high schools, area vocational-
technical schools--although the state has extensive technician training in
its post-secondary technical institutes and community junior colleges. New
Jersey subsidizes programs of secondary and post-secondary type in its
county vocational- technical schools and technical institutes. The Texas
program is largely in the community colleges. North Dakota concentrates
most of its program in a single State School of Science, a comprehensive
post-high school institution. Connecticut has technical institutes and some
additional programs in its vocational-technical schools. Florida spreads
its program among community colleges, area vocational schools, and high
schools. Kentucky's program is almost entirely in its system of area
vocational-technical schools, as is the case with Georgia. North Carolina
provides most of its technician education in post-secondary schools--indus-
trial education centers, technical institutes, and community colleges.
Massachusetts has designated its former vocational schools as area voca-
tional schools and provides most of its technician training in these schools
on the secondary level with a few programs of post-high school level. The
District of Columbia has one curriculum on the post-high school level in
each of two vocational high schools. Some types of state administration
patterns for vocational-technical education are described in the following
paragraphs.

New York.--Under the Regents which have overall control of education
in thg state are the State Education Department which supervises the local
secondary school program and the State University of New York which deals
with higher education including the community junior colleges and the state
agricultural and technical institutes. The state director of vocational
education is located in the State Education Department, and the work of his
office is confined to the secondary school program except for some alloca-
tion of federal funds to the community college program. The technical edu-
cation program subsidized from federal funds has largely been in the high
schools and area schools (BOCES).

*Dr. Emerson is Professor Emeritus, Cornell University, and Consultant
in Technical Education.
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Virginia.--Programs in the high schools are under the State Board
of Education. Programs in the area schools, formerly under the State
Department of Education, are now under the newly developed Department
of Community Colleges which recently emerged from the State Department
of Technical Education. The organization chart for the State Depart -,
ment of Community Colleges, which has its own board separate from other
state boards, includes a director, deputy director, associate director
for research and development, associate director for administration and
finance, associate director for instructional programs, associate direc-
tor for student affairs and services, and associate director for special
training programs. The department also includes a number of assistant
directors for various types of services.

In this country as a whole are a number of differing patterns of
state administration for dealing with technical education. Among these
are the following:

Connecticut.--A state-operated and state-supported program under
the State Department of Education, including vocational-technical area
schools and technical institutes.

Virginia. - -A state-operated technical program under a separate
board of community colleges and a state board of education which super-
vises vocational-technical education in the high schools. The state
director of vocational education is in the State Department of Education.

alArialty..-A single state board of education which deals with high
schools and community colleges, with very new legislation separating the
community colleges from the state board of education and placing them
under a board for higher education which includes other higher education

institutions.

Wisconsin.--A separate state board for vocational and adult educa-
tion with local boards for vocational education with a program including
technical institute curriculums.

Massachusetts.--Separate state board for regional community colleges
and a state board of education that supervises some post-high school tech-

nical programs as well as vocational-technical education in the high

schools.

Maryland.--Nixed patterns, such as Maryland, in which the public
school vocational-technical education programs are supervised by the

office of the state director of vocational education, and the community

college technical programs are under the supervision of the division of

accreditation.

The foregoing listing of programs within the selected states comes

from the report of the U. S. Office of Education in February 1965.

Changes are taking place, and the pattern of tomorrow may be somewhat

4



different from that of today. But this portrayal gives a reasonably
accurate picture of the situation in the United States as it exists
today.

Technical Training in the Technical
Institute

The institution most directly related to the training of techni-
cians is the technical institute. It has been concerned with this
field of training for many years and is particularly identified with
the training of engineering technicians. In the early years, the most
prominent schools of this type were private institutions with programs
devoted wholly or largely to technician training. With the expansion
of this type of education, new institutional patterns emerged with tech-
nician training provided in a technical institute division of a larger
institution. The term "technical institute type" has come into general
usage to denote training programs similar to those offered in technical
institutes, and these are found today as units of vocational-technical
schools, community colleges, engineering colleges, and universities.

The administrative pattern within the technical institute, or
within the technical institute division of a larger institution, if
the school is of sufficient size, often includes a president or director,
one or more assistant directors (one of whom may have responsibility for
the evening program), a director of admissions, a dean of students, and
other ancillary personnel. Some typical administrative patterns are
outlined in the following pages.

Mohawk Valley Technical Institute in Utica, New York, is sponsored
by the County of Oneida and is under the supervision of the State Uni-
versity of New York. Its board of trustees has nine members, four
appointed by the Governor, five by the county board of supervisors. In
1963, the Institute had an enrollment of some 900 full-time students
and a total enrollment of over 2,500 including the evening program.
The faculty numbered 42 persons, including seven department heads. The
program includes curriculums in such fields as real estate and retail
business management, as well as mechanical and electrical technology.
The administrative staff includes a president, a dean of instruction,
a director of admissions, a director and assistant director of evening
and extension programs, a dean of students, an associate dean of stu-
dent personnel services, and a coordinator of the cooperative work pro-
gram.

Wentworth Institute, a large private technical institute in Boston,
with a wide array otEUFriculums in engineering technology and industrial
technology, had a full-time enrollment in October 1962 of 1894 full-time
students and a total enrollment of more than 3200. The Institute oper-
ates under a board of trustees of 16 members. In 1963, the day school
faculty numbered 139, including 20 department heads. The administrative
staff is larger than that found in many institutions and includes a
president, an assistant, two deans of instruction, and two assistant
deans of instruction, a dean of students and assistant dean, a dean of

5



admissions and assistant, a director of placement and assistant, a bur-
sar and assistant, a registrar, a scholarship and loan counselor, three
admissions counselors, and a dormitory manager.

Southern Technical Institute, Marietta, Georgia, is a unit of the
Engineering Extension Division of Georgia Institute of Technology. The
enrollment in October 1962 was 952 full -time students. The Institute
is under the general supervision of the Director of the Engineering Exten-
sion Division. The administrative staff at Marietta includes a director,
registrar, dean of the basic studies division, dean of the technical
division, dean of students, and an interviewer-counselor. The faculty
consisted of 50 members in 1963, including 10 department heads.

Del Mar Technical Institute, Corpus Christi, Texas, is a branch of
Del Mar College, located on its own campus. The College is a two-year
institution operated under the direction of a board of trustees of nine
members elected by the voters of the district. In October 1962 the Col-
lege, as a whole, had an enrollment of 1346 full-time students and a
total enrollment of 2559. The administrative staff of the College
includes a president, dean of the college, dean of the technical insti-
tute, director of engineering technology and vocational trade education,
registrar and director of admissions, treasurer, supervisor of vocational
nursing, supervisor of the institute of retailing, supervisor of T & I
extension, and assistant supervisor of trade preparatory education. The
Technical Institute has 13 instructors in engineering technology.

New York State Agricultural and. Technical Institute at Farmingdale
is a unit of the State University of New York, financed by the state, and
under the general supervision of the Executive Dean for Institutes and
Community Colleges. The Institute has a local Council of eight members.
The full-time enrollment in October 1962 was 1755 students; the total
enrollment was 5582 students. The Institute is administered by a presi-
dent and assistant, a dean and assistant, a dean of students and assoc-
iate, director of admissions, counselor, assistant dean of the evening
and extension division, director of residence halls, and public informa-
tion officer. The faculty includes 129 members of which 15 are department
chairmen.

Technical Institutes of Oklahoma State University, at Stillwater and
Oklahoma City, are units of the College of Engineering. The University
has its board of regents of nine members, and the various higher education
institutions of the state are coordinated by the Oklahoma State Regents
for Higher Education with its board of nine members. The Technical Insti-
tute at Stillwater has a director, an assistant director, and 24 addi-
tional faculty members. The Institute at Oklahoma City has a director,
an assistant director, and 14 faculty members.

School of Technology, Purdue University, with campuses at Lafayette,
Calumet, Fort Wayne, Indianapolis, and Michigan City, Indiana, includes
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the Division of Applied Technology and the Department of Industrial Edu-
cation. It administers the two-year associate degree programs in the
Division of Applied Technology, the new continuing curriculum leading
to the baccalaureate in technology, and the curriculum leading to the
B. S. in Industrial Education. The administrative staff includes a
dean of the School of TP,:hnology, an assistant dean of the school and
directs- of the Divisiun of Applied Technology, assistant director of
the Di' --.sion of Applied Technology, director of the Office of Manpower
Studies, director of counseling services, director of admissions, regis-
trar, and department heads of industrial education, nursing, aviation
technology, electrical engineering technology, and mechanical engineer-
ing technology. The faculty at thc. five centers numbers 131i persons.

Technical Training in the Communit
Colleges

The present-day community college had its origin in the junior col-
lege which in the early years was restricted to lower division or trans-
fer type programs. The junior college developed from two directions- -
upward from the high school, and downward from the university. The pro-
gram of the present-day community college usually covers a wide scope- -
transfer curriculums of liberal arts or pre-professional type; semi-
professional level curriculums designed to prepare youth for effective
entry into work life; technical curriculums in the industrial, health,
and other fields; business curriculums of various levels; Earned occu-
pations curriculums; and adult and general education programs. The
curriculums usually are two years in length, although shorter courses
often are available. The two-year curriculums usually lead to the assoc-
iate degree. The expansion of occupational education programs in the
community colleges, under the federal vocational acts, has been held
back somewhat by the "less than college grade" clause in the Smith-Hughes
and George-Barden Acts even though the Office of Education rulings permit
subsidy for vocational education programs that do not lead to the bacca-
laureate degree. The Vocational Education Act of 1963 removed this clause
and made it possible for states to transfer funds from the Smith-Hughes
and George-Barden appropriations to the 1963 Act, which has fewer restric-
tions.

Technician education in the community college is found in a wide
range of occupational fields--industry, health, agriculture, public
service, business, and others. Technological development continues to
increase the range of curriculum offerings leading to such programs as
radiation technology, instrumentation technology, electro-mechanical
technology, and very rapid growth in electronic data processing. The
proportion of the total community college program that is devoted to
technical education differs widely. In some institutions which have
emerged from technical schools, such as some of the New York State com-
munity junior colleges, the relative amount of technical education is
much higher than in colleges that developed through the junior college

transfer-program pattern. The administrative pattern and the qualifica-
tions of the personnel with respect to understanding of and competence
in technical education also differ widely.



The administrative staff of the community college has to deal with
all phases of community college activity, and generally a small proportion
of the total effort is devoted to the problems of technical education.
Sometimes the specialized technical personnel is limited to members of the
instructional staff. Where the programs are of substantial size, depart-
ment heads or chairmen are designated, or a dean or director may head the
whole technical program. In some cases, there is a director for each
major unit such as engineering technology, health technology, and business
technology. Some typical administrative patterns follow:

New York City Community College is one of the institutions that emerged
from the initially state-supported institutes of applied arts and sciences
established on a temporary basis by the State of New York. It is a unit of
State University of New York, locally sponsored, with it local board of
seven trustees. Its full-time enrollment in 1965 numbered some 2800 stu-
dents, and its part-time enrollment more than 6000. The administrative
staff includes a president, dean of the college, dean of administration,
dean of students, director of evening and extension division, finance offi-
cer, bursar, registrar, director of admissions, director of guidance,
director of athletics, and numerous administrative assistants. The Col-
lege has a head of the division of technology, and in the College as a
whole, there are 16 department chairmen. In 1964-65, the full-time faculty
had 267 members, the part-time faculty, 348 persons.

North Dakota State School of Science, Wahpeton, is a state-operated
institution of community college type with a junior college (transfer pro-
grams), a business school, and a trade-technical school. The latter
includes some half dozen technical curriculums for the training of tech-
nicians. The State of North Dakota has concentrated its trade and tech-
nical training in the one institution which enrolls students from all
parts of the state. It is under the direct control of the State Board
of Higher Education consisting of seven members and the commissioner.
The State School of Science has a president, registrar and director of
the business school, director of the trade-technical school, director of
the junior college, business manager, dean of men, dean of women, direc-
tor of placement and evening school, and numerous assistants. The full -

time faculty approximates 80 members. Enrollment in 1964-65 was some
1800 full -time students.

Harford Junior College, Bel Air, Maryland, operates as a part of
the Harford County educational program with its own board of trustees of
seven members and a secretary-treasurer. The college's organizational
chart appears on Page 21 of the Appendix. The faculty of the college,

as a whole, numbers 57 persons. In the fall of 1964, the full-time
enrollment was 323 students and the total enrollment 705. The college
has recently occupied a new technical building.

Foothill Collett, Los Altos Hills, California, is one of the newer
California community colleges that has grown rapidly. It offers 20 occu-
pational curriculums of technical and semi-professional level in addition
to a widm range of transfer curriculums. In October 1964, the fUll-time
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enrollment was 4118 students, the part-time enrollment, 4615. In 1964-65,
the faculty included 261 full-time persons and 217 who taught on a part-
time basis. The Foothill College District serves the Palo Alto, Mountain
View, Los Altos, and Fremont high school districts in northern Santa Clara
County. The College operates under a board of trustees of five members.
The administrative staff includes a president, dean of instruction, dean
of students, business manager, director of technical education, director
of evening college and summer session, director of community services,
director of library services, director of student activities, director
of guidance, director of athletics, college psychologist, college physi-
cian, foreign student advisor, placement officer, 11 counselors, 9 divi-
sion chairmen, and many assistants in the various administrative cate-
gories. As an institution grows in size, and in the spread of its
curriculum offerings, the administrative structure grows accordingly.
Foothill College thus has a much more complex administrative pattern than
most of the smaller schools.

North CarolinaCcespIty_92112023.--The administrative pattern of
the community colleges, industrial education centers, and technical insti-
tutes in North Carolina follow the general pattern shown on Page 23. The
organization chart shown is that of the community college. In the chart
for the technical institute and the industrial education center, the
director of academic programs is omitted.

Chicago City Junior College, with its eight campuses, offers a wide
range of occupational curriculums as well as the transfer program. The
organization chart for the city and a branch are combined in the chart
on Page 25. A schematic diagram of faculty participation in policy form-
ulation is shown on Page 27.
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Administrative Patterns of Technical
Education at the Secondary Level

Although the general trend is toward post-high school technical

training, there are still many high school technical programs. New York,

for instance, does a lot of its technic-.1 training at the high school

level as do other states. These programs take several forms. For the

technical department of a caxprehenzive high school, such as North High

in Binghamton, New York, the technical program is usually under a single

head such as a director of vocational education. For large technical

high schools, such as Brooklyn Tech, under the principal and his assis-

tants are department heads for the several major technologies. In the

vocational-technical high school, such as Saunders in Yonkers, the size

does not warrant separate department heads, and the direct administra-

tion is handled from the office of the principal.

Another very common type of secondary technical training takes

place in the area vocational schools. A good example of an area voca-

tional school is Penta-County, located near Toledo, Ohio. This school

district is made up of 19 other school districts from five counties. It

is a vocational school, a two-year technical college which gives trans-

fer credit for continuation toward an engineering degree, as well as an

adult education center. All juniors and seniors from the member schools

are eligible to attend. No student is graduated from Penta-County Voca-

tional High School. The students receive their diplomas from their home

schools. The home schools also supply the extra-curricular programs for

these students. The school presently has 104 teachers and 1100 students.

The organizational structure of Penta- County is on Page 29.

Administrative Patterns for Area-Voca-
tional-Technical Schools

Most area vocational-technical schools, unlike Penta-County, deal

mainly with post-high school technical education and high school drop-

outs. The main difference here is whether the institution views itself

as offering a post-high school program, a high school program, or as in

the case of Penta-County, a combination of the two. Examples of the

administrative structures of post-high school vocational-technical

schools are Emily Griffith Opportunity School, Denver, Colorado, and.

Wausau Technical Institute, Wausau, Wisconsin. Both of these schools

offer technical as well as vocational programs.

Wausau Technical Institute has a director, and under him are three

assistants--one in charge of business operations, one for student person-

nel services, and one in charge of instruction. Under the assistant in

charge of instruction came the different area coordinators for home eco-

nomics, distributive education, business education, agriculture education,

and trade and industrial education. These coordinators are then responsi-

ble for the coordination of the schools' 44 instructors.

The organizational chart for the Emily Griffith Opportunity School

of Denver, Colorado, can be seen on Page 31. Also, see the organizational
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Chart on Page 33, which is an example from North Carolina of an area voca-
tional school under the directorship of a board of trustees.

Future Administrative Patterns for Technical Education

Trends That Have Bearing on Technical
Education

Any discussion of trends must take into account the past, the pres-
ent and the projected future. Most projections carry with them the possi-
bility of error, for predictions must be based upon the past and events
sometimes turn in quite a different direction fran that followed in the
past. But one must take this chance in makiLlg predictions. In this dis-
cussion, it is assumed that demographic, technological, labor market, edu-
cational, and economic aspects of society in the years immediately ahead
will follow the same general pattern of change that has taken place since
1950. Major scientific breakthroughs or other changes of great magnitude
will alter the projected patterns.

Technological change in the past 15 years has started unprecedented
developments in many aspects of life, and its full impact lies ahead.
Cybernetics--a coMbination of automation and computers- -is having pro-
found effect. Automation, which may be defined as the automatic produc-
tion of material products, has freed man's muscle of routine operations.
Computers, sophisticated analyzers and interpreters of complex data, have
freedman's mind of routine thinking. It has been predicted that the
computer may have a more beneficial potential for the human race than any
other invention in history. Development of the transistor and laser,
satellites in orbit and spacecraft on the moon, planes just under the
speed of sound, and computers routing long distance telephone calls, nav-
igating satellites, diagnosing human ailments, and achieving scores of
other uses--these are a few of the developments of the type that will
change our lives drastically in the years ahead. These technological
changes demand new technical skills. Increasingly the public technical
education programs are being called upon to supply the trained personnel.

Changes are taking place within the labor force. Engineers are mov-
ing upward into work of more highly scientific nature, leaving an applied
technology gap to be filled by the technician. The technical content of
a great many types of jobs is increasing; some that formerly were classed
as skilled crafts now begin to take on the aspects of the work of the
technician. Unemployment among youth of the 18 to 20 -year age group is
much higher than for older workers, with the implication and suggestion
that many of them be kept out of the labor market and given additional
education during these years. Many new occupations are emerging, grow-
ing out of the new technological developments, as for example, in the
data processing field. Many of these new occupations fit into the prov-
ince of the technical institute type of program.

Demographic changes of interstate migration, migration from cities
to suburbs, commuting patterns, relocation of industries, population
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growth, and the like have bearing on technician education. The mobility
of technicians and the widening of the labor market into which graduates
of a technical institute type of program can go have their effect on
educational patterns.

Profound changes are taking place in the field of occupational edu-
cation. The Vocational Education Act of 1963 removed some shackles that
have held many types of occupational education in outmoded traditional
paths. States and local communities are now in position to utilize fed-
eral funds much more effectively, and technical education should profit
from this change. The age and grade level at which occupational educa-
tion is provided appear to be steadily rising. Fifty years ago, it was
common to take a boy who had completed the 6th grade, give him two years
of intensive training, and place him as an advanced apprentice. Over
the years, the grade Level for such training has advanced; today much of
it is in the post- high, school level, and there seems to be some effort
toward reorganizing the curriculums of the high school to provide a pre-
technical sequence of science, applied technology, mathematics, and draw-
ing which would prepare the student for effective entrance into the
technical institute type of program in the post-high school institution.

Considerable increase is noted in the numbers of students who are
enrolled in technician curriculums and in the increased number and range
of curriculum offerings. Area vocational-technical schools are being
built rapidly in many states, stimulated by the availability of federal
funds. Legislation provisions tend to favor the development of programs
of the post-high school level as some institutions are eligible for sub-
sidy from the higher education acts. Many of these area schools are
originally built to provide occupational education for high school youth
as well as for out-of-school youth and adults, with an area school pro-
viding such education for several high schools within commuting distance.
It is worthy of note that a considerable number of such schools which
originally served high school youth have abandoned that practice in
favor of serving out-of-school youth and adults. Furthermore, many of
these schools have expanded their programs to include lower division
or transfer curriculums and have expanded their service through occupa-
tional curriculums of technical nature. Many have also added skilled
crafts training. The American Association of Junior Colleges has expanded
its services through the addition of specialists in three occupational
fields. In a number of states, recent developments have brought about
the designatl.on by the legislature of boards of control for community col-
leges that previously were under a state board of education or were
branches of universities. This has raised problems in the distribution
of federal funds for vocational education and has placed in the hands of
the state director of vocational education the need for coordination of
programs under two separate state agencies. Increasing numbers of
entrants into technician jobs in the labor market are coming from two-year
post-high school institutions, as compared with plant training programs,
training on- the -job, etc. This is expected to grow.

12



Where Cha .esimAdinistrativePatterns
for Technician Education are Likely to
Occur

7P77.77.7.77717:177--,

Changes are taking place in all aspects of technical education. We
are likely to see a continuation of change in such phases as the follow-
ing:

a. Shifting of technical education programs in the high school
to the post-high school and adult level. In same states,
most of the program is already on the post-high school level,
but in others, large numbers of students are enrolled in
such programs in Ulf.: high schools. It is probable that many
of the programs of high school level now in area vocational-
technical schools will move upward and be offered only to
high school graduates and out-of-school youth.

b. Change in the pattern of separate vocational institutions
into schools of comprehensive character. The vocational
high school will likely become a comprehensive high school
and the area vocational school a community college.

c. Rapid development of new community colleges in many states,
with increasing recognition of occupational education as a
vital part of the total program fran the inception of the

college. Also, growth in the status of the extended day
program of occupational character.

d. Development of master plans on a statewide basis for imple-
menting the orderly development of the total program,
expecially on the community college basis. This would go
beyond the general forecast included in state plans sub-
mitted to the Vocational Division of the U. S. Office of

Education.

e. Some additional establishment of state boards for commun-
ity colleges separate fran other state boards.

Organization Patterns for Technician Education
Most Likely to be Effective

State administrative patterns, and local patterns in turn, grow out

of the overall educational situation in the state, governed by existing

legislation, by tradition, and by the effectiveness of the state educa-

tional leadership. Once- an institutional pattern has been established,

it is likely to continue.. Sometimes- long experience--especially if it

is successful.- ---.is a doubtful asset in planning future programs, especially

if the pattern has been static for some time. The many differences between

states--in geography, demography, industrial concentration, wealth, educa-

tional tradition - -make for differences in the best pattern. What may seem

highly desirable for Connecticut may not be at all suitable for North

Dakota. The. pattern for Florida may well be different fran that of Iowa

or Colorado. Thus, no specific pattern can be stated as the best one.
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The easiest way to develop technicians for industry might well be
in a separate technical institute of post-high school type, for mature
students, with a wide range of curriculums of occupational type, well
equipped laboratories, and a relatively large student body. Such an
institution can concentrate on the specific task of technician develop-
ment, if it is desirable to limit the program to that for engineering
technicians. This would provide an effective narrow program, effective
for the specific type of student who was fitted for and wanted that type
of education. But it would be narrow in program and probably in outlook.
In the long run, the type of institution most likely to provide the best
education for the greatest number and variety of students and occupa-
tions is the community college provided that certain important conditions
be met. Such an organization must have a president of vision who accepts
occupational education as fully equal to transfer programs in the objec-
tive of the college, fully qualified technical staff members, adequate
laboratory and library equipment, properly developed curriculums, effec-
tive guidance service, an open-door policy toward students, and all-
around effective administration. The community college can provide
status that is important. It provides breadth of program offerings
enabling students to transfer to another curriculum if they find it
necessary. It also provides breadth of content in the field of general
education. But these are assets only if the occupational curriculums
for the training of technicians are carefully designed and properly
implemented.

The present-day programs in the high schools, designed to prepare
persons for effective entry into technician occupations upon graduation
from high school, appear to be more effective in preparing youth for
advanced study than for the labor market. Probably a considerable pro-
portion of the students in such technical courses are fully capable of
undertaking engineering or scientific training; if so, their contribution
to society might well be greater after such advanced study. A recent
report on the placement of students from high school technical programs
in a large eastern state indicated that some 65 percent of the graduates
entered higher educational institutions, a percentage higher than that
found among the graduates of the traditional college preparatory program.
A recent study of technician manpower by the Bureau of Labor Statistics
indicated that the contribution of the high school technical program to
the further tgchnical education of the graduate was considerable, but
that its contribution to direct entrants into the technician labor mar-
ket was negligible.

The area vocational.- technical school, designed to serve out-of-school
youth and adults (and often high school youth as well on a shared-time
basis) has been stimulated in its growth by earmarked federal furis.
Just what the future is for this institution is uncertain. If community
colleges were developed to their full potential and if they would offer
a wide spectrum of occupational curriculums of short length as well as
two-year sequences, there would probably be no need for the area vocational
school, except perhaps as a skill-center for high school youth on a part-
time basis. In the long run, the high school will probably alter its
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entire program to provide a wide range of "tracks" inc7nding some for
basic occupational education, leaving to the post-high ,.)chool institution
the specialized occupational education. But tradition is powerful, and
it will be a long time before all high schools change their programs to
gear in with a changing civilization. In a large city with adequate com-
munity college facilities in several branches, there may be a place for
an adult skill center in which would. be concentrated special programs
involving extensive equipment, and where a wide range of skill development
might be provided through short courses for updating, upgrading, or
retraining purposes.

Federal, State, and Local Organizational Structures

The administrative structures of local institutions, whether they be
technical institutes, community colleges, area vocational- technical
schools, or high schools which offer technical training, are all influ-
enced by the structure of the state organization under which they oper-
ate. The states in turn are affected by the administrative structure at
the regional and national level.

Different states have adopted administrative structures which they
feel best suit their present needs. It is inconceivable that any one
administrative structure could be best for all states, if for no other
reason than the difference in population. It is hoped, therefon, that
states will continue to adopt the administrative structures that best
fit their situations, but as situations change, administrative souctures
need change also. A word of caution needs to be expressed at this point,
however. Many states have administrative structures today that are pre-
served by traditions and an unwillingness to look for and try sovething
better. Do we really believe in change, and if so, does our admiastra-
tive structure allow for flexibility and change? This question ls one
that needs to be answered at all levels of administoation.

No one can predict or dictate what kind of an administratiir struc-
ture is best for technical education in a state. Several organizational
charts follow to give some insight into how other states are Trftpared to
administer the ever-growing technical education programs BE.nning with
the Department of Health, Education, and Welfare, through the Office of
Education, and the regional offices, the following pages (35-49)
have been presented to give an insight into different organizational pat-
terns which presently exist.

17.770-217...171.
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Recommendations

In planning the administrative structure of state and local programs
for the education of technicians, certain factors need to be kept in mind
and taken into account. Here are some of them:

1. A sufficient number of students per curriculum should be
available to warrant hiring an adequate number of staff
members. One person should not be required to teach all
the technical courses in the curriculum.

2. Consideration needs to be given to the changing patterns
of high school curriculum offerings and the impacts of
these changes on post-high school patterns.

3. Sane potential students will not be able to find the partic-
ular curriculum they need and want in the local institution.
Such students should be referred to other institutions offer-
ing the desired curriculum and adequate housing facilities.

4. Recognition of the breadth of the labor market for techni-
cian placement will require utilization of regional or
national labor market data as well as those of the local
area when programs are planned.

5. Effective programs are 'based upon applied research. Provi-
sion may well be made for appropriate research and develop-
ment service on a stateside basis when the administrative
structure is planned.

6. In statewide planning, the possible desirability of estab-
lishing a separate state board for community college admin-
istration, such as has taken place recently in several of
the states, and the implications of such a move on the
statewide administration of the vocational-technical funds
may well be considered in states where such programs are
under state boards of education.

7. The future place and function of the area vocational-
technical school in the total educational pattern may well
be taken into account. In what directions will this type
of school move in the various states?

The following recommendatimis concerning the planning and development
of the administrative structure for technical education on the state and
local level may apply only to specific situations--certain states or cer-
tain communities within states. They are presented for consideration.

1. A statewide Master Plan for occupational education, including
curricular offerings for the high school and for the post-
high school institutions with areas to be served by specific
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institutions and curriculums to be offered in these insti-
tutions, together with the proposed sequence of development
of each new institution, should be developed and kept current.

2. The administration of vocational-technical education at the
state level should be sufficiently high up on the organiza-
tion chart to deal effectively with all occupational educa-
tion in the statewide system, including the community col-
leges. This is particularly important when the secondary
schools and the community colleges are under separate boards.

3. Steps should be provided for close coordination of all the
occupational education programs in the community or the state
into a unified whole, including those operated by the Depart-
ment of Labor, the Office of Economic Opportunity, and others
outside the mate educational department structures.

4. Effort should be made to develop a sane distribution of fed-
eral funds for vocational-technical education among the
different agencies concerned with such programs within the
state, high school, and post-high school.

5. New programs should be planned in the light of the needs of
the youth to be served and the occupational needs of the
labor market the program should serve, keeping in mind all
agencies and practices that supply workers for the occupa-
tional field. Training on-the-job and in formal employer
training programs needs to be taken into account.

6. No program should be offered unless it meets the standards
of quality that are inherent in adequate staffing of compe-
tent personnel, laboratory equipment sufficient in quantity
and quality, and a sufficiently large potential student body
to make the operation efficient.

7. Provision should be made for designated leadership of qual-
ified persons to administer the technical program at state
and local level with realistic standards set for the quali-
fications of such leaders. These qualifications should
insure competent leadership; they may not necessarily man-
date a background of technical training on the part of the
leap' 3r.

8. Programs should provide for adequate numbers of qualified
persons to meet the various functions, but this does not
mean that the staff should be unduly large. Good judgment
is needed with respect to the optimum number of positions
that need to be set up in the administration of a new
program.
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9. In the planning of technical programs, including curricu-
lums and physical plant, care should be taken to avoid prac-
tices that may be appropriate for skilled craft training but
may not fit the situation for the training of technicians.
Experience in planning programs for skilled crafts training
under the Smith-Hughes and George-Barden Acts has its value,
but care must be taken to avoid pitfalls.

10. The recclt federal legislation requires evaluation of pro-
grams at stated intervals, In planning programs for tech-
nical education, provision may well be made for building
such evaluation into the organization structure.

11. The administrative pattern should make provision for ade-
quate entrance interviewing of students and for student
counseling, as well as for placement and follow-up of students,
on the state level as well as in the individual school.

12. Public relations are vital for the success of any technical
education pr.)gram, and provision for these should be made in
the organiLetion structure.

13. Throughout the nation many "academic minded" administrators
are in charge of institutions in which technical programs are
operated. Provision should. be made to induce such adminis-
trators to became familiar with the aims, procedures, and
practices of such programs, and to facilitate their doing so.
This is not an easy task, and no specific suggestions are
made concerning its implementation.

14. Every effort in planning administrative structure for new
programs should look well into the future. Physical plant
built today will in all probability be in use in the year
2000. Campus acreage needs should be anticipated, since
land values rise in the immediate vicinity of a community
college. Parking needs of the future may be much larger than
for today. Wise planning of the administrative structure as
well as of other aspects is highly desirable- -a structure
that can cope with change.
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A NOTE FROM THE AUTHORS

These guidelines for the evaluation of technical education programs
have been prepared to assist administrators, supervisors, and teachers
in the development of self-evaluation instruments.

The material has been developed for the el) luation of two-year,
post-secondary, college level technical programs. However, it may
readily be adapted for technical programs at other levels.

The contents are based on many years of experience in evaluation of
technical education programs by the Connecticut State Department of Edu-
cation, Division of Vocational Education. Consequently, they reflect
philosophy and procedures as they pertain to technical education, programs
in that state. Self-evaluation instruments, however, should be based on
the philosophy, goals, and objectives of the particular school system or
institution being evaluated.

The guidelines presented here are intended to assist school personnel
in looperatively developing evaluative criteria for their school.

The writers wish to acknowledge the use of materials prepared by the
Bureau of Vocational Technical Schools, Division of Vocational Education,
Connecticut State Department of Education, and by the U. S. Office of
Education, Division of Vocational and Technical Education, as bases and
guides in the preparation of these guidelines.

Lucian Lombardi, Chief
Bureau of Technical Institutes
Connecticut State Department of Education

Carmelo Greco, Consultant
Bureau of Technical Institutes
Connecticut State Department of Education



THE EVALUATION OF TECHNICAL EDUCATION PROGRAMS
by

Lucian Lombardi* E4ad Carmelo ilvtco*
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The dictionary defines the word "evaluation" as "an accurate appraisalof value." Further, the word "appraisal" is defined as "an estimation of
the amount, quality, or worth." Applied to technical education, evaluationcan be redefined as "an accurate estimation of the amount, quality, or
worth of technical education." An evaluation of an institution offering
programs in technical education, as of all other types of educational insti-tutions, concerns itself with the quality of performance as measured by var-ious evaluative devices and the improvement of that performance.

As individuals, we are constantly concerned with the amount, quality,
or worth of our efforts in performing our duties. Success is dependent
upon them. We consciously or unconsciously perform an evaluation of our
performances in order to improve ourselves. Further, private industry hasdevise- many methods, procedures, and instruments that will improve the
amount, quality, or worth of its operations in order to develop an efficient
organization producing a profit to its stockholders. This is also true in
education. Educators should constantly strive to estimate the amount and
kind of education needed to enable an institution to provide quality pro-
grams, quality instruction, and efficient operation so as to maintain the
worth of the institution. The end result of such an endeavor will be qual-
ity graduates who have acquired the necessary skills and education to
enable them to enter their life work al. to become useful citizens.

In any evaluation, there should be a willingness and desire for par-
ticipation and a spirit of cooperation on the part of the institution andall of the staff members. It should be thoroughly understood by all that
any evaluation made of an education program-- whether in whole or in part--
is meant to be constructive and not critical of any individual, operation,
or school and is intended to reveal the strengths and weaknesses of the
programs. Naturally, there should be a willingness and desire to remedy
the weaknesses revealed by the evaluation; and to make any evaluation
effective, it is essential that the philosophy and the goals and objectives
of technical education be understood by all concerned: the evaluators and
ones being evaluated. This is very important as the philosophy and goals
and objectives differ greatly from those of a two-year liberal arts trans=
fer program which is academic in nature. Not understanding or being unwill-
ing to understand will result in an unfair and improper evaluation of an
institution having technical education programs.

The philosophy of technical education may be expressed a' follows:

1. Preparation of young people for immediate gainful employ-
ment in a constantly changing technical world.

*Mr. Lombardi is Chief of the Bureau of Technical Institutes, Connecticut
State Department of Educations and Mr. Greco is Consultant, Bureau of Technical.
Institutes, Connecticut State Department of Education.



2. Preparation of young people for competence in citizenship
and community living.

3. Preparation for social competency to achieve greater suc-
cess in the satisfaction of human wants.

Preparation of young people for immediate gainful employment in a
constantly changing technical world can be achieved by offering up-to-
date quality programs--broad in scope. Specific training in the grad-
uate's chosen field should be undertaken by his employer. The up-to-date
quality programs should meet the needs of iAdustry in the area served by
the school. Determination of the kinds of programs and their content
may be made through surveys, evaluations, and the use of advisory commit-
tees. By utilizing such procedures, particularly evaluation, obsolete
programs can be discarded and new programs identified. In programs
designed to prepare for gainful employment, cognizance should be taken
of the fact that some of the graduates will elect to continue the r edu-
Cation in four-year colleges; hence the program should be open-ended.

Competence in citizenship and community living is achieved ttreough
general education (including the social sciences) courses. Courses in
English, literature, economics, human psychology, etc., are an important
and irtegral part of the curriculum. They are essential as a means of
developing a well-rounded individual. There must be, however, a balance
between general education and technical education. One should riot be
over-emphasized in favor of the other. Here again, an evaluation of the
entire program will assist the institution to arrive at the proper pro-
portions required in each area.

Preparation for social competency to achieve greater success in the
satisfaction of human wants may be attained through some of the offerings
in the general education and participation in student activities. such
student activities include participation in sports, student government,
year-book, newspapers, school bands and orchestra, membership in student
chapters of professional societies, and attendance at lectures in tech-
nical education or in the liberal arts, etc. These experiences all con-
tribute to the preparation for social competency.

The goals and objectives of technical education provide the direc-
tion for technical education. They are the targets the school concentrates
on in its efforts to secure a successful program. Therefore, there must be
an understanding of them and an evaluation made to determine their approp-
riateness and effectiveness. They are based on the philosophy of tech-
nical education and supplement that philosophy.

are:

Some of the goals and objectives of a technical education program

1. To develop broad base programs which will provide quality
instruction for immediate gainful employment*
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The success of this objective can be determined by:

a. Evaluation of placement of graduates.

b. Evaluation of results of graduate surveys.

c. Evaluation of reactions of employers of graduates.

d. Evaluation of programs in meeting industries' needs.

e. Evaluation of adequacy and up-to-dateness of facili-
ties and equipment.

f. Evaluation of the instructional programs,

g. Evaluation of the use of advisory committees.

h. Evaluation of supporting services in guidance, library,
and visual aids.

i. Evaluation of admission policies.

J. Evaluation of the qualifications of the professional
staff.

2. To develop and offer programs that will lead to competence in
citizenship and community living which maybe accomplished by:

a. Adequate balance of general education programs.

b. Evidence that staff and students respect the rights and
values of others.

c. Adequate student government.

d. Instructors qualified to teach general education subjects,

3. To develop and offer programs that will provide social compe-
tency tv._=ough:

a. Adequate student activities.

b. Adequate student government.

Accreditation and Evaluation

Evaluation

In the educational process, when one speaks of accreditation, one must
also speak of evaluat4on, for accreditation is based. upon the result of an
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evaluation. Accreditation may be considered an end result, or reward, of

a successful evaluation. The end result may be the authority to confer

degrees or recognition of the institution that its programs meet specified

standards.

Generally, an evaluation for accreditation involves the whole school

in all of its aspects. Usually involved in an evaluation is an examination

of:

a. The philosophy and objectives of the institution.

b. Its organization and control.

c. Its program or curricula for quality,

d. Its faculty for competency.

e. Its students with respect to admission policies, health

services, and counseling services.

f. Its results, or study of graduates and placement.

g. Its resources which include physical plant and equipment,

finances, and library services.

Thus, it can be readily seen that an evaluation is an appraisal of the amount,

quality, or worth of technical education in an institution and is a necessary

basis for accreditation.

Accreditation

Accreditation is the approval by some accrediting agency of the pro-

grams of an educational institution. Its chief purpose is to encourage

better facilities and curricula that will result in quality education

being offered to the students. Accreditation of an institution has come

to be regarded as an indication that adequate academic standards are being

maintained. Accreditation gives an institution a cloak of respectability

which can hardly be achieved by any other method, and it seems to be neces-

sary if the institution is to gain public acceptance.

Accreditation is mandatory in some states if an institution wishes

to confer degrees. In other states, it is voluntary, In some of the

technical fields, particularly in the paramedical fields, the programs

and facilities must be approved by professional organizations that have

established standards for the technical specialty. With the advent of

new federal legislation providing federal funds for technical education,

accreditation by a recognized accrediting agency is required if the

institution wishes to participate. Some schools seek voluntary accred-

itation from a professional organization, such as the Engineers' Council

for Professional. Development, (commonly referred to as ECPD) to secure
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further recognition and emphasis of quality technician programs. Others
seek accreditation from a regional accrediting agency in an effort to
secure maximum transfer credit for those students wishing to complete
their education in a four-year institution as well, as to establish
status.

The forms of accreditation vary, also. Regional accrediting agen-
cies accredit the whole school and all of its program as a total package.
Professional organizations and societies usually accredit programs, only.
In the total package form of accreditation, a weak or sub-standard pro-
gram may prevent the issuance of accreditation. Program accreditation,
on the other hand, is sought usually for strong programs, capable of
meeting standards. The period of accreditation may extend from one to
ten years, depending upon the accrediting Pgency and the results of its
evaluation. The length of time devoted to the evaluation preliminary
to issuance of accreditation also varies and is again based on the poli-
cies of the accrediting agencies. Some are extensive, lasting three to
four days; others are quite short. Evaluation time also depends on
whether or not it is being made for reaccreditation and on how familiar
the agency is with the programs and facilities of the institution. Mem-
bership of the evaluating team generally is made up of individuals who
are familiar with the philosophy and objectives of the type of institu-
tion being accredited.

Accred&tation by State

In the hierarchy of accreditation, accreditation by a State Depart-
ment of Education, State Commission fag Higher Education, State Univer-
sity, or a voluntary state organization usually carries the least sig-
nificance because, generally, "the standards enforced by these groups
are neither as high nor as scrupulously applied as those administered
through regional associations." (Hillway, 1958.) In some states,
accreditation is required of any institution that confers degrees. In
other states, it is voluntary. Normally, the whole school and all of
its programs are accredited. The kinds of accreditation may also vary.
For instance, in Connecticut, which has a strong accrediting procedure,
there are two kinds--licensure and accreditation. Licensure is given
usually to new institutions seeking accreditation for the first time and
is for a period of two years. Depending upon a subsequent evaluation and
its results, an institution may again be licensed for a stipulated period
or accredited for two or three years. Periodic evaluations and reaccred-
itation are required during the institution's first twelve or more years.
At the end of twelve or more years of successful operation, "continuing
accreditation" is awarded for a period of ten years. Thereafter, re-
evaluation is required at intervals of approximately ten years. In
granting "continuing accreditation," the agency may waive the inspection
or evaluation if the institution has been accredited by a national or
regional accrediting agency.
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Regional Accreditation

^0.

Th.7 most popular and universally accepted form of accreditation is
that given by one of the six regional accrediting agencies in the nation.
Until recently, institutions offering technical education programs could
not be accredited by a regional agency because of the agency's reluctance
to recognize the philosophies and objectives of such programs. However,
regional accrediting agencies now are beginning to understand aud accept
the role of technical education in the total educational pattern and have
begun to accredit technical institutes and community colleges offering
technician programs. The standards of evaluation applied by a regional
agency are qualitative and are applied to an institution as a whole. The
New England Association of Colleges and Secondary Schools states in its
standards:

The areas of major concern in an evaluation and accreditation
of an institution are organization and control, program, fac-
ulty, students, facilities, and resources. Applications for
accreditation will not be considered until two years after
graduation of the first class. Accreditation is granted for
ten years. Continuation of accreditation after ten years is
dependent upon the maintenance of established standards.

Standards of the six regional agencies are constantly reviewed and revised
to meet changing conditions. Federal legislation requiring that an insti-
tution be accredited before it is eligible to participate in federal funds
for technical education has created problems for some institutions, par-
ticularly new institutions or institutions which have been in existence
for some time, but which have never sought accreditation. Usually an
application for accreditation is not considered until one or two years
after the institution's first graduating class. This imposes a hardship
on new institutions. Hardships also are imposed on old institutions
never before accredited because of the time-lag from application to accred-
itation. Recognizing these facts, regional agencies and some professional
agencies have established another category of accreditation called "Rec-
ognition of Candidacy for Accreditation." This form of accreditation
recognizes an institution's ability to meet all standards for full accred-
itation within a specified time. The requirements for Recognition of
Candidacy for Accreditation established by the New England Association of
Colleges and Secondary Schools state, in part:

One class must be enrolled and normally one year of operation
must be completed, and the institution must be developing in
accordance with the general standards of the regional agency.

This type of accreditation may be enjoyed for a maximum of five years. An
institution may request full accreditation at any time during that period.
At the end of five years, a full evaluation must be made, and failure to
gain accreditation at that time requires removal from Recognition of Can-
didacy for Accreditation.
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Accreditation by Professional Organ-
ization or Agency,

Various professional groups have, for many years, made a practice
of exercising an accrediting function of specialized technical education
programs. Such agencies include the Engineers' Council for Professional
Development (ECPD) in the engineering technologies; and in the medical
fields, The American Medical Association, Board of Certified Laboratory
Assistants, and the Board of Schools of Medical Technologists of the
American Society of Clinical Pathologists. The specialized nature of
the standards developed by these professional agencies assures greater
consideration for the technical education program than is provided by
the general accrediting agencies. For this reason, this type of recog-
nition is of great significance. It denotes the offering of quality
programs, meeting high standards. Some professional agencies, such as
ECPD, do require prior accreditation by a regional agency. The length
of accreditation offered by ECPD is frown one to six years. Accredita-
tion is by programs only, although the whole school is covered in the
evaluation for accreditation. Evaluation, because of its significance,
is very extensive and quite in depth.

Evaluating Advisory

A very effective means of evaluating an institution's technical
programs, without regard to accreditation, is through the employment
of evaluating advisory committees. The members of these advisory or
consulting committees should be experts in their field. It is recom-
mended that an evaluating advisory committee be appointed for each tech-
nology. Valuable advice may be obtained from each committee with respect
to quality of the instruction, obsolete subjects in the curriculum, new
subjects that should be included to meet current and new trends in the
field, discarding of obsolete equipment, and recommendations for new,
modern equipment. The utilization of such a committee will be of great
benefit to the institution and should provide for closer working rela-
tionships between the institution and the employers of the graduates.
Upon completion of the committee's tasks, the same committee may be
retained as an advisory committee to the particular technology. This
enables the institution to continue to consult with the group on other
matters and to maintain its relations with people in the field.

Self-Evaluation

A self-evaluation should be made as a preliminary step to accredi-
tation. In fact, most accrediting agencies provide a questionnaire
which must 'be completed and submitted before the evaluation for accredi-
tation is made by the agency. The questionnaire is a self-evaluation
instrument and may serve as a medium for evaluation and improvement of
the school and its program before the official visitation. In cases
where the questionnaire may not be extensive and intensive enough to
examine all phases of the institution's operation and programs, a more
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adequate self-evaluation instrument should. be used. Perhaps the great-

est benefits derived from accreditation are those benefits which result

from the required self-evaluation.

However, self-evaluation prior to accreditation only is not suffi-

cient. There is a lapse of several years between accreditation and

re-accreditation. Self-evaluation should be continuous. Social, eco-

nomic, technical, and educational changes are occurring constantly.

What is appropriate and current today may be obsolete tomorrow.

The institution should develop self-evaluation instruments designed

to evaluate all aspects of its operationadministration, curricula, staff,

equipment, facilities, and all the other factors which contribute to the

attainment of the school's goals and objectives. The goals and objectives

also must be evaluated from time to time in view of changes in local,

regional, state, and national needs, and of other educational institutions

in the vicinity of the school.

All aspects covered in the instruments may be evaluated in one eval-

uation, or parts of it may be evaluated over a specified period of time.

Genera:11y, there should be evaluation of several aspects of the program

in process at all times, with evaluation of the total program at inter-

vals of several years. The self-evaluation may be formal or informal,

but it must be done cooperatively between the staff and the administra-

tion with the understanding that it is a constructive evaluation and is

not designed to criticize any individual or program. There must be, and

this is important, a follow-up of all weaknesses discovered and implementa-

tion of indicated improvements as soon as possible after the evaluation.

If an institution is one of several under the jurisdiction of a

central unit, the same self-evaluating instruments may be used cooper-

atively between the central unit and its constituents. The same prin-

ciples as outlined above should apply.

Self-Evaluation Materials

The evaluative material which follows has been developed to assist

persons concerned with the self-evaluation of post-secondary technical

education programs and is based on the evaluation of each phase of the

total school operation.

The checklists included consist of provisions, conditions, or

characteristics found in good technical institutes. Although the lists

are extensive, they are not all-inclusive. Same items may not be neces-

sary or even applicable in every school while other important features

or procedures may have been omitted and should be added in the appropri-

ate places.

The use of five numbers is suggested to rate the performance of

items on the checklists:
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(5) Excellent

(4) Very Good

(3) Good

(2) Fair

(1) Poor

In addition a letter OA) might be used to indicate a provision or condi-
tion not being met but the need of which is questioned by the evaluators.
The letter (N) might be used to indicate that the item does not apply in
the particular situation.

It is hoped that this material will be helpful, as starting points,
to personnel involved in cooperatively developing evaluative criteria
for their schools.

Administration's Role in Evaluation

The administration and supervision of a modern technical institute

carries with it a multitude of responsibilities for the administrator

of the school. He is charged with the satisfactory functioning of the

institution. His responsibilities include leadership in the educational

program, in motivation and growth of the staff, in planning and striving

to obtain adequate financing, in community, industrial and labor rela-

tions, and in management and maintenance of plant and equipment. He must

be particularly sensitive to trends in education as well as in industry

so that the school program may be constantly geared to meet the needs of

the students and the community.

Administration is concerned with school evaluation in three ways:

1. In obtaining staff acceptance and cooperation for the

evaluation--providing the climate.

2. In being evaluated itself as one of the parts of the

total school operation.

3. In providing the leadership and ways and means of effec-

ting indicated improvements.

Evaluation is, therefore, of vital concern to administration. It

provides answers to such questions as: How are we doing? Is the pro-

gram meeting the needs of those we serve? What can we do to improve?

It provides an appraisal of the functioning of the total school program,

and it can serve as a valuable in-service education program for the

entire school personnel.

To be successful, evaluation must have the fUll understanding an(

whole-hearted support of the administrative staff. Evaluation must be



a democratic process, and all people affected should be included. Con-
siderable time must be spent in cooperatively developing an understand-
ing of the need for evaluation and a consensus to engage in ore, and in
motivating the faculty to study and restate school objectives, to develop
or modify evaluative criteria to meet local situations, to identity. eval-
uation procedures, and to organize for arid carry through the evaluation.
The administrative staff must supply the democratic leadership required
in these processes. How well they sell evaluation, how well they moti-
vate their school personnel and convince them that evaluation will result
in improvement will determine the succes.3 or failure of the entire pro-
ject. To do this job effectively, the administrative staff must first
be sold on it themselves.

Evaluation of Administrative Functions

Evaluation of administration should determine the effectiveness of
the services rendered, showing strengths and weaknesses and indicate paths
for improvement in performance of its functions and responsibilities
which include:

1. Exertion of Educational Leadership

2. Organization and Supervision of Instructional Staff

3. Organization and Maintenance of the Educational Program

4. Promotion of Graduate Placement and Follow-up Studies

5. Initiation of Public Relations Activities

6. Organization and Management of Administration

7. Organization and Supervision of Non-Instructional Staff
and Services

8. Operation and Maintenance of the School Plant.

Educational Leadership

The Administration has the major responsibility for educational
leadership.

Check tdst

The Administration:

( ) 1. Helps new instructors with a well-organized o.eientation
program.

( ) 2. Aids ineructors in obtaining and using a v, lety of
effective teaching materials.
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( ) 3. Encourages staff to initiate improvements in instructional
programs.

( ) 4. Aids in the development and procurement of a professional
library.

( ) 5. Seeks a cooperative effort of the entire staff in policy
making.

( ) 6. Maintains effective communications with staff.

( ) 7. Encourages professional growth of the administrative
instructional staffs.

( ) 8. Encourages intradepartment and interdepartment communica-
tion and cooperation to provide well correlated and inte-
grated programs.

( ) 9. Provides initiative and leadersh5TN in developing ideas
for research, experimental, and p.L.Lot programs.

Participates in and contributes to community activities
and services,

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

( ) 15.

Is a member of, participates in, and contributes to pro-
fessional education organizations and educational activ-
ities on local, state, and national levels.

Is acquainted with educational programs of other institu-
tions in the area.

Keeps informed of changes affecting student needs and
considers their effects on the educational program.

Is aware of technological changes and their possible
effects on the educational program.

Keeps informed of local, state, and federal laws affecting
the operation of the school program.

OTganization and Maintenance of the
Educational Program

The organization of an educational program should be concerned with
the development of an effective teaching-learning environment.

Check List

The Administration:

( ) 1. Maintains a program of instruction in accordance with
existing policies.
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( ) 2. Adjusts teaching loads of department heads to provide for
supervisory and administrative activities.

( ) 3. Provides for the maintenance of up-to-date records of all
students.

( ) 4. Prepares individual student and staff schedules before
the opening of school.

( ) 5. Considers room capacities and the type of instruction when
scheduling class loads.

Has developed school services (health, library, and audio-
visual) that are up to standards 141icated in respective
service bulletins.:

( ) 7. Maintains a reasonable distribution of co-curricular staff
assignments.

( ) 8. Has an effective policy on homework.

( ) 9. Encourages student activity programs to meet their needs
and interests.

Has an up-to-date library of policy and procedure bulle-
tins accessible to the staff.

Has an organized transportation program for curricular
and co-curricular activities.

Provides for adequate curriculum materials and
tiona: supplies.

Provides for student personnel services commensurate to
the school's needs.

Maintains an environment conducive to learning.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

Organization and Supervision of
Instructional Staff

The administration's plans for a continuing program of instructional
improvements must include procedures for the supervision and professional
growth of the staff.

Check List

The Administration:

( ) 1. Is familiar with policies and procedures pertaining to
the instructional progrern of education.
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) 2. Makes certain that all staff members understand the
philosophy of technical education.

) 3. Makes certain that all instructors know and understand
the goals and objectives of their subject field.

) 1i. Makes certain that all staff members understand their
duties and responsbilities.

) 5. Motivates and encourages staff members to develop and
use lesson plans.

) 6. Makes provisions for the instructional staff to be cog-
nizant of current instructional materials and encourages
their use.

( ) 7. Maintains a file of all course outlines.

( ) 8. Encourages the instructional staff to carry on a contin-
uing program of improvement.

( ) 9. Uses the facilities and personnel of the State Education
Department to assist in the improvement of instruction.

( ) 10. Makes proper decisions in accordance with established
policies concerning the instructional programs.

( ) 11. Maintains contact with students and evaluates their edu-
cational needs.

( ) 12. Encourages staff members to have an active role in the
study and improvement of the instructional program.

( ) 13. Secures the cooperation of the staff in carrying out
recommendations and policies.

( ) 14. Acts as general coordinator for all activities relative
to the improvement of the instructional program.

( ) 15. Provides opportunities for instructors to try new prac-
tices and techniques.

( ) 16. Provides competent planned supervisory services to help
instructors to increase their effectiveness.

( ) 17. Provides opportunities for staff members to observe
instructional programs in other schools.

( ) 18. Encourages the staff to be active in professional organ-
izations.
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( ) 19.

( ) 20.

( ) 21,

( ) 22.

( ) 23.

( ) 24.

Encourages staff to participate in and contribute to
community activities.

Encourages the staff to visit industries, and attend
conventions, workshops, and conferences.

Makes certain that all new instructors recommended for
employment meet certification requirements.

Encourages individual staff members to evaluate and
consider how their personal traits and mannerisms affect
their teaching.

Encourages the development of sympathetic understanding
and friendly rapport between staff and students.

Has stimulated the preparation of a Faculty Handbook
which outlines all matters concerning the school and
staff.

Organization and Management of Administration

Sound administrative procedures must be followed to promote an effi-
cient school operation.

Check List

The Administration:

( ) 1. Operates in conformity with established policies.

( ) 2. Reviews departmental record-keeping procedures for sound
business management and conformance to existing policies.

( ) 3. Counsels the staff in proper accounting procedures.

( ) 4. Has records well organizaed and readily available for
reference.

( ) 5. Involves the staff in the preparation of budgetary requests.

( ) 6. Has budgetary requests that are realistic, adequate, and
forward looking.

( ) 7. Has budgetary requests that are well documented.

( ) 8. Maintains an accounting system containing all pertinent
data.

( ) 9. Maintains up-to-date records of all school personnel.
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(

) 10.

y 11.

( ) 12.

( ) 13.

( ) 14.

( ) 15.

Has departmental inventories on file in the office.

Maintains a file of supply, equipment, and mintenance
contracts.

Provides for the safekeeping of records.

Has a program for determining needs
priorities for supplies, equipment,

Has work details well organized and
gated.

and establishing
and facilities.

appl'opriately dele-

Has an administrative office that functions effectively
and efficiently.

Promotion of Graduate Placement and
Follow -Up Studies

The school should assist students and graduates to gain employment.

Check List

The Administration:

( ) 1. Involves the staff in follow -up studies of graduates
and drop-outs.

( ) 2. Maintains close relationship with the local state employ-
ment office.

( ) 3. Has latest employment surveys.

( ) 4. Has an active alumni association and encourages its par-
ticipation in graduate placements and follow-up studies.

( ) 5. Encourages the staff to be aware of manpower needs in
their respective fields.

( ) 6. Has a recruiting policy which encourages industry to
recruit prospective graduates.

( ) 7. Maintains complete and accurate students records.

( ) 8. Encourages the faculty to maintain membership and to be
active in technical professional organizations.

( ) 9. Encourages faculty to maintain industrial contacts.

( ) 10. Encourages the use of school facilities by technical
organizations.
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Initiation of Public Relations Activities

Administration should initiate public relations programs and encour-

age the staff to foster school-community relations.

Check List

The Administration:

( ) 1. Makes use of all varieties of news media.

( ) 2. Is active in professional organizations, both technical

and academic.

( ) 3. Promotes a program of visitations between the staff and

industrial personnel.

( ) 4. Realizes the importance of the student and his parents

in the public relations program.

( ) 5. Is aware of the needs and trends of the industrial com-

munity.

( ) 6. Involves the staff in disseminating information about

the school.

( ) 7. Has an organized program designed to develop and main-

tain close relationship with industry.

( ) 8. Encourages staff members to arrange "plant tours" with

students.

( ) 9. Has an active general consulting committee.

Has an organized program designed to develop and main-

tain close relationship with labor organizations.( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

Has an organized program designed to develop and main-

tain close relationship with area boards of education,

superintendents, school administrators, and guidance

counselors.

Has an organized program designed to develop and main-

tain close relationship with the local state employment

offices.

Has continuing newspaper, radio, and T.V. publicity.

Participates x community civic organizations and

encourages staff membership to do likewise.
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( ) 15. 'gas a planned, well-organized, effective, continuous
public activities piJgram.

Organization and Management of Non-
Instructional Staff and Services

The non-instructional staff performs services vital to the support
and efficient operation of the educational program. The school nurse,
cafeteria, office and custodial staffs constitute this group.

Check List

The Administration:

( ) 1. Has an organized plan designed to develop and maintain
close relationship with teaching and non-instructional
staff.

( ) 2. Maintains a competent, adequate office and clerical
staff to take care of the clerical needs of the faculty.

( ) 3. Encourages the non-instructional staff to be courteous
and efficient.

( ) 4. Makes provision for a satisfactory lunch schedule for all
school personnel.

( ) 5. Provides adequate: personnel for the operation of the
lunch program.

( ) 6. Provides for periodic inspection of the food handling
facilities by health services.

( ) 7. Maintains a competent, adequate custodial staff for main-
tenance and custodial work.

( ) 8. Promotes in-service training and occupational growth of
all non-instructional staff.

( ) 9. Has stimulated the preparation of a non-instructional
handbook which sets forth all personnel policies concern-
ing the non-instructional staff.

Operation and Maintenance of the
School Plant

The operation and maintenance of the school plant entails programs
of inspections, maintenance, and safety practices.
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Check List

The ACuinistration:

( ) 1. Formulates regulations regarding the use of the school
plant and other school property.

( ) 2. Sees that regulations for use of facilities are adhered
to.

( ) 3. Schedules fire drills for all school personnel.

( ) 4. Requires fire regulations to be observed at all times.

( ) 5. Requires the inspection of fire fighting equipment.

( ) 6. Has an organized inspection program of the plant and
grounds involving staff members.

( ) 7. Has an organized program for the maintenance of the
exterior of the building and the grounds.

( ) 8. Has an organized program for the maintenance of the
interior of the building.

( ) 9. Has an organized health inspection program of the build-
ing, facilities, and the grounds.

( ) 10. Has established regulations and facilities to provide
for orderly parking and .raffic of all vehicles.

Instructional Program

Curriculum

The curriculum is the blueprint for achieving the institution's
objectives. If the plan has been well prepared for the job to be done
and if the plan is executed by competent personnel provided with ade-
quate funds, it is likely that the students will receive a high quality
education. In a technical education program, the curriculum is designed
with objectives in (1) ge-lral education outcomes, (2) occupational out-
comes, and (3) development of the individual student.

Evaluation of the curriculum should provide information for arriving
at objective and subjective answers to such questions as: How well are
the objectives being met? What contribution is each segment of the cur-
riculum making towards the end goals? Is the course content pertinent,
up-to-date? What revisions, deletions, additions are indicated? The
evaluation should show not only how well we are doing but also how we
may improve.
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Preparation for employment is one of the main objectives of tech-
nical education. The curricula are designed to prepare the graduate
for work in certain technical fields--electrical, mechanical, data proc-
essing, and so forth. Therefore, every effort should be made to kee7
the curricula up-to-date. Technicians and engineers ma. the particu-
lar technical areas probably were c., the consulting committees which
assisted in preparing the curricula; they should also b.? members of the
evaluation teams. These men are working in the technical fields cov-
ered by the curricula. They are cognizant of changes and new develop.:
ments in the fields which should be reflected by changes in the curric-
ula. For example, an electronics curriculum prepared a few years ago
would devote considerable time to the study of vacuum tubes. In today's
electronics curriculum, comparatively little time is given to the study
of vacuum tubes--the emphasis is on transistors and solid state devices.
The experts working in the field are invaluable in helping keep the cur-
ricula up-to-date. They can provide much of the pertinent information
and data required by the faculty to arrive at recommendations for cur-
riculum improvement.

Preparation for employment is a distinguishing characteristic of
technical education; it is not its sole purpose. Education should also
prepare the individual for living in a democratic, affluent society as
a participating and contributing member. It should prepare him to exer-
cise individual freedom within a modern state (Sizes, 1966). Hence,
general educattonEnglish, and the social sciences--should be an inte-
gral part of a technical curriculum. Technical institute curricula, in
general, allot fifty percent of the total credit hours to general edu-
cation courses and basic mathematics and sciences, and the other half
to technical specialty courses.

General Education Courses

General education courses are those in the humanities, the social
sciences, and the natural sciences designed to promote the intellectual
growth of the students and their social and civic competence. In a
technical education curriculum, these usually include courses in English,
literature, and the social sciences- -the natural sciences being con-
sidered related to the technical fields.

Organization

Check List

( ) 1. The curriculum includes at least 15 semester hours of
general education courses.

( ) 2. All regular students are required to take these courses
or corresponding electives.

( ) 3. Courses are planned to provide for sequential development
from course to course.
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( ) 4. Teacher load is such that necessary attention may be
given to the work of individual students.

( ) 5. The courses challenge the abilities of all the students
enrolled.

( ) 6. The courses stimulate intellectual growth.

( ) 7. There are provisions for diagnosis and remedial instruc-
tion.

( ) 8. There are provisions for ability groupings to meet vary-
ing levels of ability.

( ) 9. There is evidence of the application of these learnings
in the social and academic environment of the institution.

English

Check List

The courses aid the student:

) 1. To learn and use accepted forms of punctuation, spelling,
abbreviation, paragraphing, and letter forms.

) 2. To develop skills in thinking, reading, writing, and
speaking.

) 3. To organize effective and logical oral and written
expression.

) 4. To develop and apply critical standards for the evalua-
tion of what is heard, read, written, or spoken.

) 5. To learn the effective use of study aids such as diction-

aries, reference books, bibliographies, and guides to
periodical literature.

) 6. To develop and employ a creative and responsible use of

language.

) 7. To develop skill in reading different types of material

with speed and understanding.

) 8. To develop an interest in reading worthwhile books, news-
papers, pamphlets, and magazines.

) 9. To learn to listen and to understand.
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Literature

Check List

The courses promote social competence and intellectual growth
through:

( ) 1. Developing knowledge of and appreciation of literary
forms.

( ) 2. Sharing the works and thoughts of the great minds of
yesterday and today.

( ) 3. Acquiring a sense of personal worth and of the dignity
of man.

( ) 4. Achieving a sense of social an moral values and ideals.

( ) 5. Making other studies more meaningful.

( ) 6. Learning to understand people.

( ) 7. Acquiring understanding of, social, political, and
industrial trends.

( ) 8. Fostering desirable attitudes and personal traits.

( ) 9. Helping in the understanding and solution of personal
problems.

Developing ability for critical judgment.

Improving oral and written communication.

Increasing speed of reading.

Increasing comprehension.

Increasing powers of concentration and application.

( ) l5o Acquiring an extensive general and technical vocabulary.

Acquiring selectivity and discrimination in reading mate-
rials.

Promoting broad avenues of interest.

Stimulating interest and good taste.

Developing desire for better use of leisure time.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

( ) 16.

( ) 17.

( ) 18.

( ) 19.
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( ) 20. Raising the cultural level of home life.

( ) 21. Promoting desire to read more extensively.

( ) 22. Acquiring a better understanding of our American heri-
tage.

( ) 23. Acquiring a better understanding of our world-wide heri-
tage.

Social Studies

Social studies courses in technical education programs include eco-
nomics, applied psychology, human relations, social institutions, com-
parative government, and similar courses designed to arouse the student's
curiosity as to his social environment and to develop an awareness of
social problems and their implications. These courses should promote
growth of social and civic competence and intellectual growth by:

Check List

( ) 1. Acquainting the student with significant elements of
our social, political, and economic heritage.

( ) 2. Developing in the student an understanding of the impact
of recent history upon peoples and their problems.

( ) 3. Developing in the student skill in analyzing social, eco-
nomic, and political problems in terms of the history,
geography, and cultures of the peoples involved.

4. Giving the student an understanding of the American eco-
nomic system and the contributions made to that system
by capital, labor, management, and the consumer.

5. Preparing the student to be an active, contributing member
to this economic system.

Aiding the student to understand inter-relations among
political, social, and economic problems and issues.

( ) 7. Encouraging students to assume responsibility for demo-
cratic action in the conduct of school activities.

( ) 8. Developing in the student the ability to discern and
deal with propaganda.

( ) 9. Developing in the student a curiosity as to his social
environment.

( ) 10. Developing in the student an awareness of social problems
and their implications.
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u.

) 12.

) 13.

) 14.

) 15.

) 16.

) 37.

) 18.

) 19.

Developing in the student a critical approach to living in
society.

Helping the student gain insight into the intricate and
stubborn character of major social issues.

Helping the student understand his own behavior and the
behavior of others.

Helping the student gain an understanding of the inter-
action of individuals with their social environment.

Acquainting the student with the organization, operation,
and problems of federal, state, county, city, and town
government.

Familiarizing the student with governments in other nations.

Developing the student's ability to work with and get along
with others.

Helping the student gain an understanding of motivation,
feelings, and emotions as related to his actions and to
inter-personal relations.

Developing in the student creativity and flexibility to
adjust to changes in social environment.

Basic Mathematics and Science Courses
and Supporting Studies

Basic courses and supporting studies include courses in basic mathe-
matics and science which form the foundation in varying degree to all tech-
nical specialty courses and the supporting or auxiliary courses which are
fundamental to the technical specialty since they provide the student with
a broader base for better understanding and for functioning more effec-

tively in the specialty area. The former include such courses as mathe-
matics (to the extent and depth required. by the technology and level of
technician being prepared), physics, and general chemistry. The latter
include such courses as engineering drawing, for other than mechanical

technology students, materials of engineering, manufacturing processes,
electricity for non-electrical students, and Fortran for non-data processing

students.

Organization

Check List

The basic courses and supporting studies are:

( ) 1. Well correlated and integrated. with the technical specialty

courses.
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2. Of sufficient length and depth to provide:

( ) a. The fundamentals needed for the beginning job.

( ) b. The background required for growth on-the-job.

( ) c. The depth required for continuing of education.

3. Designed and taught so as to teach not only theory but

its application to the solution of realistic problems.

4. Sufficient in number to provide the broad base required

for better understanding and fUnctioning in the specialty

area.

( ) 5. Organized to develop an understanding of the fundamental

mathematics and scientific principles and processes.

( ) 6. Organized to provide sufficient laboratory experiences

to teach laboratory methods and techniques and the taking,

analyzing, and reporting of data.

( ) 7. Organized to provide an adequate balance between theory

and laboratory course hours.

Nature oT Course Offerings

Check List

The courses are planned to provide for sequential develop-

ment of the subject.

Course material is up-to-date.

Opportunities are proviaed for project work.

The courses provide for the varying abilities among the

students.

( ) 5. Time is provided for remedial work.

( ) 6. The content of the courses is clearly applicable to the

technical specialty.

( ) 1.

( ) 2.

( ) 3.

( ) 4.

( ) 7. The students understand the contributions these studies

make toward preparing them for work in their technical

specialty.

( ) 8. Laboratory work is provided in the materials and proc-

esses related to the technology.

( ) 9. The courses emphasize the fundamental sciences basic to

the technical specialty.
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( ) 10. The courses have clearly stated objectives which conform
to the objectives of the technical curriculum and the
school.

Technical Specialty Courses

The technical specialty courses include those courses designed to
provide an extensive knowledge of a field of specialization and an under-
standing of the engineering and scientific activities which distinguish
the technology of the field. These courses develop the special abilities
which technicians must have to work in a particular engineering field.

Check List

The courses should:

( ) 1. Develop in the student a degree of competence and depth
of understanding to ensure:

( ) a. Satisfactory proficiency for initial employ-
ment.

( ) b. Potential for growth on-the-job.

( ) c. Preparation for continuing education.

2. Develop in the student the ability to work independently
as well as with others.

3. Develop in the student the ability to think rationally,
and to anlayze and solve problems in his technical field.

4. Develop in the student qualities of leadership within his
capabilities.

)

5. Be designed with inherent flexibility so that they may
assimilate new technological and educational developments
and discard obsolete methods and material.

6. Have clearly stated objectives which conform to the philos-
ophy and objectives of the school and the curriculum.

7. Be sequential with subject matter carefully coordinated
in groups of concurrent courses which are arranged to
blend smoothly from one group of courses into the next.

8. Provide for the introduction of specialized technical
course work in the first semester or term.

9. Develop in the student the ability to perform tests, ana-
lyze data, and prepare reports.
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) 10. Provide adequate classroom and laboratory time with
consideration given to the relationship between theory
and laboratory classes.

) 11. Be designated to distinguish between laboratory and shop
courses.

) 12. Develop in the student the necessary skills to perform
the tasks usually required of technicians in the partic-
ular specialized area.

) 13. Develop in the student proficiency in the use of the
scientific method in the application of basic principles
in the individual's field of technology.

) 14. Develop in the student a thorough understanding and facil-
ity in the use of:

( ) a. Materials,

( ) b. Processes,

( ) c. Apparatus and equipmeat,

( ) d. Procedures and methods, and

( ) e. Techniques

commonly used to perform the work and provide the

specialized services required of the technology.

) 15. Develop in the student a depth of understanding to enable

the individual to establish effective rapport with the

professional people with whom he will work.

) 16. Provide an extensive knowledge in the field of specializa-

tion with an understanding of the application of funda-

mental principles of the field to work and problem situ-

ations encountered by technicians.

( ) 17. Provide electives for students wishing emphasis on cer-

tain phases of a technology.

Instruction

Faculty

A competent professional faculty is one of the indispensable ele-

ments of a good school, for it is the teachers who work directly with

the students to achieve the objectives of the curriculum and the school.

Such a staff is not merely a group of individually competent persons, it
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is a cooperating group having common purposes and being motivated by
common ideals.

Teachers are engaged constantly in the evaluation of their students
and indirectly in the evaluation of their awn performance and of the
school.

A school evaluation will aid teachers in identifying their weak-
nesses and their strong points, in re-thinking objectives, and detve-
mining their success toward achieving these goals. It will motivate
growth and change and may point out new goals and new paths for reaching
them.

However, teachers are often apprehensive of formal school evalua-
tions. Oftentimes such evaluations have meant considerable work, a lot
of action, some criticisms, and recommendations but little in the way
of implementation, improvement, and follow-up.

No evaluation can succeed without the full cooperation of the
teachers. As professional people, teachers want to do a good job and
to improve. They wish to cooperate individually and collectively for
the effective operation of the school. They will support evaluation,
if evaluation procedures and materials are cooperatively developed and
applied the entire school staff, if evaluation is based on progress
rather i,an preconceived standards, if they are convinced evaluation
techniques will lead to the identification of next steps to be taken
and that every effort will be made to take these steps towald improve-
ment of the total school program, and if they arti involved in the eval-
uation of all school operations which affect the educational program.

Check List

Faculty. members:

( ) 1. Have a diverbttv of experience within and outside their
specialty field.

( ) 2. Are competently trained to undertake the tasks to which
assigned.

( ) 3. Meet certification requirements and are certified.

( ) 4. Employ up-to-date methods of instruction.

( ) 5. Show evidence of constant professional growth.

( ) 6. Possess reasonable social development.

( ) 7. Show evidence of those personal traits requisite to
teaching.



( ) 8. Possess those attributes which they seek to instill in
their students.

( ) 9. Have a deep concern for the students.

( ) 10. Can converse with students at a level which the students

can understand.

( ) 11. Are aware of the philosophies of education under which

they are expected to teach.

( ) 12. Demonstrate evidence of seeking to identify and under-

stand common educational problems and striving toward

their solution.

( ) 13. Are enthusiastic and evidence high morale.

( ) 14. Work well together in coordinating course content and

developing curricula.

( ) 15. Are reasonably oriented ir the requirements for study

in the particular technology with which associated.

( ) 16. Have a mastery of their subject fields substantially

broader and in greater depth than that which they are

expected to have their students attain.

( ) 17. Have an adequate amount of professional education courses.

( ) 18. Engage in continuous study of new methods and develop-

ment of new materials for teaching.

( ) 19. Engage in continuous study of current developments in

specialty fields.

( ) 20. Are professional in their requests and in meeting their

responsibilities.

( ) 21. Are active in their technical and educational professional

organizations.

( ) 22. Are active in community affairs.

( ) 23. Participate in promotion of school welfare.

( ) 24. Contribute to public relations efforts.

( ) 25. Cooperate fully in efforts to improve school program.

( ) 26. Encourage students to participate in total school program.
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( ) 27. Motivate students to recognize the value of education.

( ) 28. Succeed in motivating a majorlty of the students to com-

plete the program successfully.

( ) 29. Show evidence of flexibility and ability to adapt to

changing situations.

Classroom

Check List

( )

( )

( )

1. There is careful planning and preparation of instruction
as evidenced by daily lesson plans and statements of

objectives.

2. Provisions exist and are used to keep course outlines
up-to-date.

3. Approved course outlines are available and in use.

4. Provisions are made for teachers to help special groups
and individuals both for remedial and advanced work.

5. Time is provided in the teachers' daily schedules for

preparation and correction of instructional assignments.

6. There is evidence of good rapport between instructors

and students.

( ) 7. Provisions are made for challenging students of differ-

ent degrees of ability.

( )

( )

8. Time is provided for problem solving in classroom.

9. Classroom assignments are corrected, helpful comments

noted, and material returned to the student within a

reasonable time limit.

( ) 10. Homework assignments are realistic and are carefully

checked when handed in.

( ) u. Lessons are well organized, present a reasonable amount

of new concepts, and provide for use of the new ideas in

realistic problems.

( ) 12. Frequent checks are made of student progress through

quizzes, tests, special assignments, etc.

( ) 13. A variety of teaching methods are used depending on

material to be taught and teaching situation.
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( ) 14.

( ) 15.

( ) 16.

( ) 17.

( ) 18.

( ) 19.

Lessons present material in sequential form, preparing

the students for each coming lesson.

Regular opportunities are provided for review and prac-

tice in the integration and use of previously learned

material with new concepts in problem solving situations.

Field trips and outside sources are utilized to supple-

ment instruction.

There is evidence of innovation and expertmentation in

development and use of instructional materials and in

teaching and testi.16 methods.

There is evidence of the use of a variety of instructional

materials and audio-visual aids.

Instruction motivates students toward further study.

Laboratory

Check List

( ) 1. There is evidence that laboratory work is carefully
planned to correlate and integrate with classroom instruc-

tion.

(

(

(

(

2. Provisf.ons are made for development of skills in using

instruments and equipment.

3. Laboratory assignments require students to inter-relate

facts, :,Figures, and concepts in the fields of science,

mathematics, and technology.

) 4. There is evidence that laboratory work complements and

supplements classroom instruction.

) 5. Laboratory work is organized in sequeritial form preparing

the students, in steps, to work finally on their own.

) 6. A well-planned set of laboratory experiments is available.

) 7. Experiment sheets are quite detailed at the start and

progress to those which contain just a statement of the

problem.

( ) 8. Sets of laboratory instructions are available for the

various laboratories and are given to each student at

the start of the course.

9. More and more planning by the students is required as

they progress through the laboratories.
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( ) 10. Laboratories provide a broad variety of experiences
ranging from basic to those intensive in practical exper-
ience.

) Laboratory experiences teach students the use of scien-
tific methods of inquiry and investigation.

( ) 12. Laboratory work teaches students to plan experiments,
take and analyze data, and draw valid conclusions.

( ) 13. Laboratory work teaches students the use, limit4tions,

and care of instruments and equipment.

( ) 14. Laboratory reports are corrected, helpful comments noted,

and returned to the students before or at the next labor-

atory session.

( ) 15. Laboratory reports are corrected for English as well as

for technical content.

( ) 16. A variety of laboratory reports are required, ranging

from a short single page to a complete full-length report.

( ) 17. The technical laboratories provide practical work exper-

iences similar to those the student will encounter on-

the-job.

( ) 18. The technical laboratories have a large variety of instru-

ments and equipment similar to those found in industrial

laboratories.

( ) 19. Students work on experiments alone, or in groups, usually

not larger than three, depending on the experiment require-

ments.

( ) 20. The laboratories are organized so that set-up time is

reduced to a minimum.

( ) 21. A range of experiments are available to challenge the var-

ious ability groups.

( ) 22. Individual and group projects are available, and their

use is encouraged.

( ) 23. Shop work aimed at developing manual skills is not

included as part of laboratory time.

( ) 24. There is evidence that laboratory experiences develop a

better understanding and appreciation for accuracy,

dependability, validity, and honesty.
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( ) 25. There is evidence that laboratory experiences develop
resourcefulness, curiosity, inventivenss, and creativ-
ity.

Instructional Materials and Su lies

Modern educational methods and equipment require a prodigious amount
of instructional materials and supplies. A $5,000 spectograph may have
to stay unused for lack of a fifty-cent film strip. Copy reproducers are
of little use if paper or transparency supplies are not available, and
overhead projectors are useless without transparencies.

Check List

( ) 1. Instructors are encouraged to develop a large variety of
instructional materials.

( ) 2. Facilities and equipment are available for the preparation
and use of instructional materials.

( ) 3. Personnel is available for assisting the faculty in the
preparation and use of instructional materials.

( ) 4. Faculty schedules provide time for preparation of instruc-
tional materials.

( ) 5. There are procedures, known to all concerned, for the
purchasing of supplies and materials.

( ) 6. Adequate funds are provided for purchase of instructional
supplies and materials.

( ) 7. Responsibility has been delegated and procedures developed
for inventory control and for the ordering cf replacements
on time.

( ) 8. Adequate storage space is available for storage of mate-
rials and supplies.

Audio-Visual Aids

Objective:

To supplement and enrich the instructional program by the judicious

use of audio-visual aids and to make effective use of new instructional
methods through use of teaching machines, television, computerized instruc-

tion, and other new teaching devices.

The use of these aids is intended to facilitate and strengthen

instruction and to complement and supplement the instructor, not to sup-

plant him.
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Check List

( ) 1. Audio-visual equipment and materials are locatea in an
easily accessible room.

( ) 2. Facilities are provided for previewing, preparing, and
producing audio-visual instructional devices.

( ) 3. Adequate audio-visual equipment and materials are avail-
able and accessible for efficient and timely use by
instructors.

( ) 4. New equipment and developments are examined for their
possible adaptation to programs.

( ) 5. Consideration is given to the rental of equipment rather
than purchase wherever more feasible and economical.

( ) 6. AU equipment on hand is well maintained and operable.

( ) 7. There is an operable plan for maintenance and replace-
ment of obsolete equipment.

( ) 8. Adequate funds are provide in the budget for purchase
of new equipment, rental of equipment, repair, and exper-
imentation in new audio-visual developments.

( ) 9. A person thoroughly trained in the principles of Audio-

Visual Aids has been appointed as coordinator.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

( ) 15.

In-service training is provided to instructors and stu-

dents c: the operation and care of equipment by the

coordinator.

Courses in the latest developments in the field of audio-

visual aids is given to the staff periodically by the

coordinator.

The coordinator assists instructors in the preparation

of audio-visual aids materials.

The coordinator maintains a list of audio-visual aids
available to instructors, other than those available in

the school, which gives the source and availability.

The coordinator is responsible for securing audio-visual

aids for instructors and has published a plan and proced-

ure for securing such aids.

The coordinator maintains an accurate inventory of all

audio-visual aids and their location and assignment at

'ill times.
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( ) 16. The coordinator is a member of the area visual aids society

and keeps abreast of latest developments by his attendance

at conferences, work shops, seminars, etc.

( ) 17. Equipment, supplies, facilities, and personnel are avail-

able for the preparation of audio-visual instructional

materials.

E iEmelt

Schools designed for technical education require well-equipped labor-

atories and shops designed to develop the technical skills and manipula-

tive skills required by technicians to meet the needs of industry. Modern

physics and chemistry laboratories are needed to teach the basic sciences.

Specialized laboratories in materials, electronics, metallurgy, and other

technologies included in the curricula are required to supplement theory

taught in the classroom and to develop skill in measurement, obtaining and

interpreting data, circuitry, systems analyses, preparation of reports,

and use of modern laboratory equipment and instrumentation.

Laboratory shops with modern equipment are needed to develop safety

habits and good work habits and attitudes. Here also students learn

about materials, production methods, time study, quality control, and

tool characteristics.

Laboratory and shop equipment should be modern and similar, in most

cases identical, to the kind and type which the student will encounter

on-the-job in a new, modern plant. It should be borne in mind that school

equipment is not readily replaced. Therefore, the very latest models

should be purchased so that obsolescence because of technological develop-

ments may be warded off as long as possible. The principle also applies

to plant and grounds m&ntenance equipment.

The modern school also requires a. multitude of instructional equip-

ment including typewriters and copy reproducers for faculty as well as

for office use, audio-visual equipment including closed-circuit televi-

sion units, and microfilming an. viewing apparatus.

Evaluation should determine if sufficient equipment is on hand to

meet the needs of the particular area or function. In this respect, gen-

erally, laboratory shops should have work stations for each student, and

laboratories for groups of two There should be a large variety of

equipment in good working condition, of good quality, and showing evi-

dence that it is being used. There should be a preventive maintenance

schedule which is followed and indications that safety is stressed. A

working policy should exist for amortization of equipment and for replace-

ment of obsolete units.
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Laboratory

Check List

( I. Staff work areas are well equipped for the activities for
which the areas are being used.

( ) 2. Equipment is of good quality.

( ) 3, Laboratory equipment is available in sufficient variety
and quantity to permit flexibility in laboratory assign-
ments and project work.

( ) 4. Instrumentation is of high quality and good variety siml
lar to that found in industrial laboratories and test
areas.

( ) 5. Equipment is designed to permit a minimum of set-up time.

( ) 6. Laboratory equipment in the technical areas is similar
to that found in industrial laboratories and test labor-
atories.

( ) 7. There is evidence of the ingenuity of instructors and
the students in adapting apparatus to teaching and learn-
ing needs.

( ) 8. Mock-ups, demonstrators, and simulators are in evidence
for teaching various concepts, principles, processes,
and interrelations in systems.

( ) 9. A large variety of equipment parts and apparatus is avail-
able for study and experimentation.

( ) 10.

( ) 11.

( ) 12.

Equipment shows evidence of careful use and good main-

tenance.

First-aid kits are in evidence in the laboratories and
are well stocked.

Hazardous and dangerous equipment is well identified and

adequate protection and instructions for personnel pro-

vided.

Facilities

Modern educational programs require school plants which are designed

as integral parts of the programs. It is no longer adequate to think of

the plant as the "School house." The school plant, consisting of the
site, buildings, equipment, and services, is now a major factor in the

functioning of a good educational program. During school time the plant

is the physical environment which assists or limits student achievement

of desirable learning experiences.
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For a technical education program, some guiding principles for eval-

uation of the school plant are:

Plant

Check List

a. The school plant should provide the physical facilities
to conduct a program designed to meet the general educa-
tion and technical education needs of the learners, both
young people and adults.

b. The plant should provide water, heat and ventilation,
illumination, electric power, and sanitation services
which contribute to the educational plan and the health

of its occupants.

c. The plant should be designed, equipped, and maintained

so as to minimize the possibility of accidents and fires

involving the occupants.

d. The interior of the buildings should be designed to pro-

vide flexibility in utilization. Changing education

patterns require multiple use design.

e. The site should be, and continue to be for the foresee-

able future, satisfactory for educational purposes and

should allow for expansion of its educational facilities

when the need arises. The planning of the building should

take advantage of important site features.

f. The interior and exterior of the buildings should be

attractive and appropriate in design so that esthetic

quality is evident. The grounds about the buildings

should be well-kept and include lawns, shrubbery, ade-

quate parking facilities, and lighting.

g. The school plant should be an integral part of the commun-

ity planning program. The entire plant should stimulate

the students and the community to use its educational

facilities effectively.

1. The school is readily accessible to thr. students

within the proposed center of the population to be

served.

2. The school is accessible to public transportation

lines and easily reached by good highways, hard-

surfaced roads and walks, and is free from traffic

dangers.
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( ) 3. The site is adequate for foreseeable future expansion.

( ) 4. There is ample space for good outdoor athletic programs.

( ) 5. The buildings are designed and placed so as to permit
future expansion.

6. There is room for ample parking areas.

) 7. The plant has the necessary utilities: electricity, gas,

water, fire protection, telephone services, sewaL.e dts-

posal, etc.

( ) 8. The interior and exterior of the buildings are well-kept
and in good repair.

( ) 9. The grounds about the buildings are well-kept anc in-muc;

lawns, trees, and shrubbery.

( ) 10. The plant is remote from places having undesirable influ-

ences on youth.

( 11. The use and value of the school is not impaired by indus-

trial smoke, obnoxious odors;) noises, dust, or other haz-

ards.

( ) 12. Space for loading and unloading buses, space for walks

and driveways including front entrance driveway, service

entrance driveways, and walks to all entrances has been

provided.

( ) 13. Provisions exist for storage of school's own vehicles.

( ) 14. Acoustics, heating, ventilation, and air-conditioning
(if required) are adequate to maintain a healthful
climate conducive to study and to the other activities

conducted in the buildings.

( ) 15. The exterior and interior plan, design, and materials
facilitate maintenance at low cost.

( ) 16. The buildings are kept clean, well - painted, and in good

repair inside and out.

( ) 17. There is evidence of good housekeeping throughout the

premises.

( ) 18. The lawns, walks, drives, landscaping, etc., are well

maintained and in good repair.

( ) 19. The fire alarm system provides for positive alarm from

suitably convenient stations.
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( ) 20.

( ) 21.

( ) 22.

( ) 23.

( ) 24.

( ) 25.

f W.

The fire alarm system is connected to the municipal sys-

tem, with cut-off for tests and drills.

There is an adequate and well-functioning clock and pro-

gram signal system.

Adeauate telephone services are provided for staff, stu-

dent, and public use.

Public address and audio-visual systems, including regu-

lar and closed circuit television, are available and

provide adequately for a large variety of teaching sit-

uations.

Provisions have been made for storage of student apparel

and belongings.

Facilities are available in classrooms, demonstration

rooms, and laboratories, or adjacent to these areas,

for accommodating wearing apparel, etc., of part-time

and evening school students.

Administration and Staff

Check List

( )

)

)

)

)

)

)

)

1. Adequately furnished, lighted, equipped, and private

office space is provided for the administrative staff.

2. Adequately furnished, lighted, equipped, and staffed

secretarial and clerical offices are in close proximity

to the administrative staff offices.

3. Conference rooms are available for individual and group

conferences and testing.

4. Adequate storage space is available for storage of office

supplies and materials.

5. Adequate storage space and equipment and a vault are

available for storage of records.

6. Adequately furnished, lighted, and equipped office and

study space is available for the instructors.

7. Comfortable lounging areas are available to the staff.

8. Spacious and well-equipped work and preparation areas

are available for laboratory instructors.
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( ) 9. Large, well-equipped roam (or roams) is available to
staff for preparation of instructional materials.

( ) 10. Adequate storage and filing facilities are provided in
staff offices, work areas, and classrooms.

C:,ssroams

Check List

.(

)' 1. Classrooms and 7mecture-demonstration rooms provide suf-
ficient space for size of groups utilizing these facil-
ities.

) 2. The design of at least same classrooms is flexible per-
mitting expansion or subdivision of space as may be
required.

) 3. The rooms have sufficient blackboard and bulletin board
space.

) 4. The roams have the services required for operation of a
variety of audio-visual and demonstration equipment.

) 5. Classroom furniture may be arranged to meet needs of a
variety of instructional methods.

) 6. Sufficient classroom furniture is available to accommo-
date groups using the areas.

) 7. The rooms contain adequate storage space and facilities

for storage of supplies, materials, and equipment.

) 8. There are an adequate number of classroom areas to allow
flexibility in scheduling.

Laboratories

Check List

( ) 1.

( ) 2.

( ) 3.

There are laboratories available for all courses requir-

ing laboratory experiences.

Some classrooms are available near the laboratories.

Adequate storage space and facilities are available in

or adjacent to each laboratory for storage of supplies,

materials, and equipment.

( ) 4. Adequate work and preparation areas are available in or

adjacent to the laboratories.

( ) 5. Provisions are made for reference books and materials in

or adjacent to each laboratory.
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6. Laboratory layout and design permit flexibility and a

large variety of experimental set-ups.

7. Laboratory furniture, benches, cabinets, etc., are

designed to permit storage of materials, supplies, and

equipment close to the wofk areas so as to minimize

set-up time.

8. Laboratories have the utilities and services required

for experimentation, and these are in sufficient quanti-

ties to provide flexibility in operation.

Closed-circuit TV circuits for reception and transmis-

sion are available in the laboratories, with provisions

for communication between the laboratories and other

classroams.

( ) 10. Sufficient blackboard and bulletin board space is avail-

able in the laboratories.

Co-Curricular Services

In the broad sense, the curriculum includes more than the course

or study. It includes the functional body of materials and experiences

designed to promote the growth of the student. Hence an evaluation of

the instructional program should include also such areas as the student

personnel services, the school library, the health services, and the

student activities program.

Student Personnel Services

Student personnel services are an indispensable part of the co-

curricular services offered by the school. These services extend con-

siderably beyond the usual guidance and counseling services. They

touch on all phases of the student's life -- social, financial, home and

family, mental health, study habits, and all the other factors contrib-

uting to his life adjustment. It is recognized that a student burdened

with troubles, real or imaginary, cannot perform adequately and is a

potential dropout.

Evaluation of these services should supply information with regard

to such factors as:

1. Organization of the Student Personnel Services

a. How extensive are the provisions for these

services?

b. How adequate is the concept of these services

held by the faculty members?

92



c. To what extent is the services' personnel involved in
non-services activities?

2. Services Personnel

a. How adequate is the membership of the Student Person-
nel Services?

b. Are provisions made for special services, such as a
psychologist, a social worker?

c. Does the personnel have the required professional
preparation and qualifications?

3. Services

a. What student personnel services are available?

b. How extensively are these services used?

c. How adequately are the services meeting needs?

Check.List

Organization

)

)

)

1. The school has an effective plan for providing all stu-

dent personnel services.

2. There is a properly qualified person employed full-time

as head of student personnel services.

3. The administration and faculty participate as a team in

student personnel services.

4. There are sufficient facilities and equipment available

for the student personnel office.

5. There is sufficient clerical assistance provided.

6. All students as well as the staff are aware of the

services provided.

7. A student handbook describing the services is available

and is distributed to all students.

Selection and Admissions

Check List

) 1. There is a sound policy on selection and admission of

students well correlated with the educational program

and school objectives.
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2. Entrance examinations and placement tests are administered
to all applicants.

3. High school records, college boards scores, personal inter-
views, rank in secondary school class, as well as results
of standardized entrance test, are considered as a basis
for admission.

( ) 4. The school has a policy for accepting students on "condi-
tion."

( ) 5. The school has a policy for accepting transfer students.

( ) 6. Complete records of those accepted and those denied admis-
sion, including profiles, are maintained.

( ) 7. The school has a policy for accepting credits earned in
extension courses, summer sessions, courses taken at other
institutions, or by correspondence.

( ) 8. The school has close relationships with its sending schools
and makes scheduled visits for the purpose of recruitment.

( ) 9. The school participates in college career days of secondary
schools.

The school invites guidance counselors of secondary schools
to visit the school as a group.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

The school enlists the services of present students and
graduates to speak to prospective students during visits
to secondary schools.

The school publishes up-to-date catalogs and literature

of its program.

The school encourages visitation to the school by pros-

pective students, parents!, guidance counselors, service

clubs, and professional societies.

The student personnel office maintains a list of scholar-

ships and loans available to students.

Guidance and Counseling.

Check List

The Counselor:

( ) 1. Is a qualified person trained in guidance and counseling

and meets certification standards.



( ) 2. Schedules sufficient time for student counseling.

( ) 3. Prepares for each interview by stuJying all data perti-
nent.

( ) 1i. Conducts all interviews in private and is professional
in handling confidential information.

( ) 5. Encourages freedom of expression during the counseling
interview and avoids dominating the conversation.

( ) 6. Handles discipline except in case when adjustment prob-
lems are involved.

( ) 7. Cooperates with the staff in promotion of counseling
activities.

( ) 8. Makes provision for follow-up interviews when warranted.

( ) 9. Attempts to counsel early school leavers.

Is thoroughly acquainted with referral agencies and
refers individuals when assistance is needed.

Maintains current significant information about each
student on a CR card (Cumulative Record).

Insures the accuracy, validity, and appropriateness of
all information.

Notes referrals and interviews on the CR card.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) l4.

( ) 15.

( ) 16.

( ) 17.

( ) 18.

( ) 19.

( ) 20.

Insures that information contained in the student record
is considered confidential.

Makes available pertinent data which will assist in
understanding a student's problem.

Maintains individual folders in addition to the cumulative
record.

Has available sufficient funds to operate the testing pro-
gram.

Has available special purpose tests for counseling indi-
vidual cases.

Has suitable physical facilities necessary for the testing

program.

Bases test selection on careful review of the most recent
related research in the area.
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Occupational Information and Placement

Check List

Personnel responsible for occupational information and placement:

( ) 1. Provide career information to assist students make valid
vocational and educational choices.

Have available facilities for displaying occupational
literature.

( ) 3. Accumulate information relative to industry in general
and occupations for which the school trains in particular.

( ) 4. Assist students who withdraw from school to obtain addi-
tional education or training.

( ) 5. Collaborate with the department heads in the placement
of graduates in full-time employment.

( ) 6. Assist students in obtaining part-time employment.

( ) 7. Cooperate with the state employment service in registering

students for possible placement.

( ) 8. Cooperate and coordinate with industry in arranging a
schedule for recruitment by industry and provide a suit-

able interviewing room for recruiters.

( ) 9. Recommend changes in placement of students for better
adjustment within the school.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

Conduct orientation meetings concerning opportunities
with the Armed Forces, industry, and future educational
possibilities.

Provide scholarship and loan information for interested
students.

Faye a complete file of latest four-year engineering
college catalogs.

Forward transcripts promptly when requested.

Follow -qg

Check List

The Student Personnel Services Office:

( ) 1. Compiles a graduate survey of each graduate class.
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( ) 2. Compiles a five-year and ten-year graduate follow-up

survey.

( ) 3. Performs "exit interview" of dropouts.

( ) 4. Conducts research pertaining to students and graduates.

( ) 5. Maintains active contacts with alumni through the

alumni association.

School Library

The school library should be a center of learning and research.

It should be staffed with trained personnel and assistants adequate in

number to serve the school. It should be centrally located and easily

accessible to all students and provide an environment conducive to

study, reflection, and research. In addition, the library should:

1. Provide materials that will enrich and support the curric-

ulum of the school, taking into consideration the varied

interests, abilities, and maturity levels'of the students.

2. Provide materials that will stimulate growth in factual

knowledge, literary appreciation, esthetic values, and

ethical standards.

3. Provide materials on opposing sides of controversial-

issues so that young people may develop, under guidance,

the practice of critical reading and thinking.

4. Provide a background of information which will enable

students to make intelligent judgments in their daily

lives.

5. Provide materials representative of the many religious,

ethnic, and cultural groups and their contribution to

our American heritage.

6. Place principle above personal opinion and reason above

prejudice in the selection of materials of the highest

quality in order to assure a comprehensive collection

appropriate to the function of the library.

Library Services

Check List

( ) 1. The library employs a full-time librarian, fully certi-

fied and qualified.

( ) 2. The librarian has sufficient clerical and professional

assistance.
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( ) 3. The faculty have a voice on library policies and pro-

cedures.

( ) 4. The instructional program is geared to the maximum use

of the library.

( ) 5. The library is available to students at times other than

the usual school hours.

( ) 6. There are adequate funds appropriated each year to the

library for the purchase of equipment, books, magazines,

and periodicals.

) 7.

) 8.

) 9.

( ) 10.

( ) 11.

( ) 12.

( ) 13.

( ) 14.

( ) 15.

( ) 16.

The library has the proper distribution of volumes with

respect to fiction, non-fiction, engineering and related

chemistry, mathematics, and physics.

The library subscribes to current magazines (technical

and non-technical periodicals and newspapers).

The library utilizes all sources of funds available from

federal, state, and local grants.

The seating capacity is adequate for student needs.

The librarian has an adequate workroom and storage area.

All books are catalogued in accordance with standard
practices, and the card file is kept up-to-date.

Circulation statistics are kept and used to interpret

library usages and needs.

A section of the library is reserved for the professional

improvement of the staff.

A pamphlet file, properly catalogued, is maintained con-

taining topics of interest and use to the students and

staff.

Reference materials are kept up-to-date.

Facilities and Equipment

Check List

( ) 1. The library is centrally located and eapily accessible

to all students.

( ) 2. Seating capacity and tables are adequate. (Seating for

at least 40 to 45 students or 7% of enrollment.)
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) 3. A conference roam and separate work room are provided.

) 4. The work roam has a sink and running water.

) 5. The work roam has sufficient storage facilities.

) 6. A section of the library is reserved for the professional

improvement of the staff.

) 7. The library is adequately lighted and ventilated.

The following general equipment needs are adequate:

) 8. Adjustable shelving

) 9. Magazine shelving

Newspaper rack

Charging desk and chair

Dictionary stand and unabridged dictionary

Atlas stand

Card catalogue case

Vertical-file cabinets

Billletin boards

Display case

Book trucks

Librarian's desk and chair

Typewriter and stand

Step stools or shelf ladders

Book repair materials and equipment

Floor covering attractive, hygienic, and sound absorbing

) 10.

) 11.

) 12.

) 13.

) 14.

) 15.

) 16.

) 17.

) 18.

) 19.

) 20g.

) 21.

) 22.

) 23.

Library Materials

Check List

( ) 1. The book collection reflects every area of the school

curriculum--trade, related, and general education,
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( ) 2. Materials for the cultural growth of the students are

provided.

( ) 3. Materials that supplement the texts, but offering more
breadth and variety, Rre provided.

( ) 4. Differentiation is made in the selection of books for
different levels of reading ability.

( ) 5. Materials include information and assistance in all
areas of learning which affect young people.

( ) 6. Books are provided that assist growing youth in the solu-
tion of their personal problems in home, family living,
and social adjustments.

( ) 7. Reading materials are provided for the recreational
leisure time interests of the students.

( ) 8. Materials are provided and kept upto-date for the pro-
fessional improvement of the staff.

( ) 9. Periodicals pertaining to the various trade areas are
provided.

Daily newspapers are provided.

Periodica:>i are provided which reflect various areas of
the general currieula, world scene, and other items of
general interest.

( ) 10.

( ) 11.

) 12.

( ) 13.

( ) 14.

( ) 15.

) 16.

A pamphlet file, properly catalogued, is maintained con-
taining topics of interest and use to the students and

staff.

Books are catalogued according to the Dewey Decimal
System, and the card file is kept up-to-date.

Encyclopedias and other essential references are replaced

every two years.

Multiple copies of materiel in heavy circulation are

maintained..

Circulation statistics are kept and used to interpret

library usage and needs.
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Library Program

Check List

( ) 1. Classes are conducted for the students, in cooperation
with the English department, in the use of the library
facilities.

( ) 2. Provision is made to acquaint the staff and students with
new materials acquired by the library.

( ) 3. Students and faculty are made aware of the availability
of materials that supplement and enrich the school cur-
riculum.

( ) 4. Bulletin boards are changed often and kept up-to-date.

( ) 5. Display cabinets are maintained and changed often.

( ) 6. The library program provides materials to supplement
and enrich the school curriculum, stimulate growth, and
encourage literary appreciation and ethical standards.

The library assists instructors in the enrichment of their
areas by providing professional as well as subject content
materials.

( ) 8. Books that are used in group work and special class pro-
jects are put on reserve.

( ) 9. The library assists in the reading improvement program
of the school.

( ) 10.

( ) 11

( ) 12.

( ) 13.

( ) 14.

Pupils are encouraged to use the library for leisure
reading as well as for required work.

Library hours are such that all students have ample oppor-
tunity to avail themselves of its services.

A. book fair or similar activity is held annually to
encourage interest in reading.

Provision is made to obtain books, on loan, from other
libraries.

The library is recognized as an essential segment of the
instructional program.

Health Services

Health services activities should be carried out so as to increase
the student's understanding of health, to develop favorable attitudes

ttattiliftiatablar
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toward health, and to produce more desirable health practices. These
functions require the coordinated efforts of the school staff as well
as those of the physicians, dentists, nurses, and students to meet
specific objectives such as:

1. To review the health status of all students.

2. To counsel students, parents, and staff personnel in
health matters.

3. To recommend correction of remediable defects.

1i. To provide first aid treatment and to see that serious
cases are referred for appropriate attention.

5. To inculcate good safety habits by education of a formal
and informal nature.

6. To inculcate good health habits by education of a formal
and informal nature.

7. To provide care for students who are ill while at school
and those who return to school after illness.

Evaluation of the health services should show how well the desired
Objectives are being met and indicate the best elements of the health
services, the least adequate elements, and what improvements should be
made.

Organization

Organization for school health services will vary according to the
size of the school, available resources in personnel and equipment, and
administrative provisions.

Check List

1. In-service provisions are made for teachers to review
their duties and responsibilities with respect to health
services.

2. The functions and responsibilities of teachers, admin-
istrators, and other staff personnel with respect to
health services are clearly defined and understood.

3. Appropriate programs are cooperatively planned for stu-
dents who have had severe illnesses or who are otherwise
physically handicapped.
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11. School health services include appraisal of the health

of school personnel.

5. Letters are sent to parents concerning physical defects

of students.

6. School health services offer assistance in the identifi-

cation and education of handicapped students.

7. Provisions exist for the identification and treatment of

emotionally disturbed students.

8. Good health and safety habits are stressed throughout

the school.

Health Appraisal

Appraisal procedures identify students who have health needs or

handicaps that necessitate adaptation of the school program.

Check List

)

)

( )

)

)

1. Physical examinations are required of all new students.

2. Physical examinations are required of all new employees.

3. The school medical advisor inspects monthly the kitchen,

dining area, shower' rooms, and medical examination roam.

4. Physical examinations are provided by the school physician

for Varsity and Junior-Varsity teams.

5. Vision tests are given to all new students.

6. Color blindness tests are given to all freshmen and other

new students.

7. Hearing tests are given to new students and to others

when the need is indicated.

Planned procedures to provide emergency care (first aid) for stu-

dents who become ill or injured at school are an important part of school

health services.

Check List

( ) 1. School first aid kits are maintained in laboratories,

laboratory shops, medical examination roam, and school

vehicles.
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( ) 2.

( ) 3.

( ) 4.

Health records are accurately maintained on each student.

First aid supplies are on hand in the medical supply area.

There is a written plan to handle emergencies that occur
in the absence of the school nurse and medical advisor.

( ) 5. All staff members have a copy of the emergency plan.

( ) 6. There is an active school health and safety council.

( ) 7. There is an eye protection program in operation.

( ) 8. All major accidents are reported within forty-eight
hours to a designated person on specified forms.

( ) 9. There are planned procedures for periodic evaluation of
the school health services.

( ) 10. There are written standing orders prescribed by the
school physician or the school nurse.

( ) 11. Provisions exist for the emergency care of all students
and school personnel.

Co-Curricula Activities

No school can expect to maintain student interest in the usual
curriculum program unless it balances this side of its offering with
a less formal, more relaxing group of student activities usually regarded

as extra-curricular or co-curricular.

Schools often feel that the heart of their program, the course of
study, comes first, and if there is any time or interest left, a pro-
gram of student activities should be organized. The student activity

program should not be left to chance. It should be an integral part

of the educational experience provided by the school. It is probably
the best method for developing desirable social traits, good fellowship
and sportsmanship, and the ability to participate in the democratic

processes.

The student activity program should provide activities to meet the
needs and interests of all students, with membership in groups open to

all. Faculty members should understand the purposes of the co-curricular

program, the contributions it can make to the education of young people,
and they should participate in and cooperate with the program. Evalua-

tion of this program will provide data for assessing the overall effec-
tiveness of the co-curricular program of the school.



Check List

) 1. The school encourages extra-curricula activities which
will meet the cultural, social, and physical needs of
the students.

) 2. The school has an active student council which operates
with academic freedom and has a voice in student activ-
ities.

3. The school actively promotes student organizations such
as student chapters of professional societies, honor
society, service club organizations, hobby clubs, school
newspaper, school band, school orchestra, yearbook, etc.

4. The school encourages and promotes talks, lectures, and
demonstrations on technical matters given by outstanding
individuals.

5. The school encourages and promotes talks, lectures,
exhibits, and programs on non-technical matters given
by outstanding individuals in drama, music, art, current
events, etc.

6. The school promotes interscholastic and intermural ath-
letics.

) 7. The school encourages and promotes social programs.

) 8. Competent and interested faculty advisors are provided
for all clubs.

9. Student fUnds are maintained in accordance with existing
regulations.

) 10. Student financial reports are periodically posted or
published.

Audits of student funds are periodically made in accord-
ance with existing regulations.

) 12. Student dues are not too.excessive.

( u .

Summary

An evaluation of an institution offering programs in technical edu-
cation is concerned with the quality of performance as measured by var-
ious evaluative devices and with the improvement of that performance.

Evaluation must be a democratic process. All personnel affected
should be involved in cooperatively developing and applying the evaluative
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criteria, procedures, arxd materials. Evaluation should be based on
progress rather than preconceived standards. Evaluation should lead
to the identification of next steps to be taken toward improvement of
the total school program. It is of utmost importance that these steps
be taken.

Evaluation is of vital concern to administration, and the adminis-
trative staff must provide the democratic leadership required in the
evaluation process.

No evaluation can succeed without the full cooperation of the fac-
ulty. As professional people, teachers want to do a good job and to

improve. Evaluation will aid teachers in identifying weaknesses and
strong points in the program and in rethinking objectives and determin-
ing their success toward achieving these goals. It will motivate
growth and change and may point out new goals and new paths for reach-

ing them. Teachers will support evaluation if they are involved in
the total process.

Evaluation should be continuous, with evaluation of several aspects
of the program in process at all times and evaluation of the total pro-
gram at intervals of several years.

The check lists included in this paper, although extensive, are
not all-inclusive. Some itams may not be necessary or even applicable
in every school, while other important features or procedures may have

been omitted. The lists are provided only as guides for the develop-

ment of similar lists appropriate for the particular school system or

institution.

Accreditation by a state, regional, or professional agency certi-

fies to the fact that the institution meets the educational and profes-

sional standards promulgated by the agency. New federal legislation

providing funds for technical education requires accreditation of an

institution by a recognized accrediting agency if the' institution wishes

to participate in the program. This legislation will have a salutary

effect on technical education programs, particularly in states where

accreditation is not required at present.

Accreditation of an institution requires an evaluation of that

school. Perhaps the greatest benefits which will came from accredita-

tion are those which are derived from the evaluation.
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FACILITIES PLANNING FOR TECHNICAL
EDUCATION PROGRAMS

by
Milton E. Larson*

Introduction

Projected construction of 1,872 new area vocational schools between
1966 and 1975, as reported in a recent survey of our 50 states, indicates
the urgent need for new facilities for technical education! These facil-
ities will cost approximately $1.5 billion and will serve an additional
2.9 million youths -nd adults in vocational and technical education (Chase,
1966). During fiscal 1965, 208 area vocational education schools were
built or remodeled at a total cost of $101,845,074, bringing the total num-
ber of such facilities to 651. At the end of fiscal 1966, the number had
increased to 756 (Miller, 1966) .

In the past decade, technicians have become one of the fastest grow-
ing occupational groups in the nation. Increasing numbers have been needed
to staff expanding programs. New technologies have emerged to create clus-
ters of new occupations.

The Panel (of Consultants' Report) noted that by 1970 the American
labor force will total 100 million people (U. S. Office of Education, 1964) .

While the ratio of 0.91 technician to one engineer expresses the present
average, the gap is gradually closing. A much more desirable ratio would
be an average of 2,0 technicians to one engineer.

The technician has been described as a person who works at a job which
requires applied technical knowledge and applied technical skill. His work,
in this respect, is somewhat akin to that of the engineer, but usually the
scope is narrower. His job also requires same manipulative skills--those
necessary to handle properly the tools and instruments needed to perform the
technical tasks (Emerson, 1958).

Even though "accommodation," "flexibility," and "adaptability" are key
words in facilities planning today, the most important single consideration
is still the program which the facility will house. Consideration of needs
of the program should be followed by the needs of students, then the needs
of faculty and other personnel.

A study must be made of the space requirements of classrooms, labora-
tories, shops, and auxiliary spaces needed to carry out effectively the
instructional program.

Planners of technical education facilities will profit by reading

*Dr. Larson is Professor, Department of Vocational Education, Colorado
State University.
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again the statement of John W. Gardner, "The society which scorns excel-
lence in plumbing because plumbing is a humble activity and tolerates
shoddiness in philosophy because it is an exalted activity will have
neither good plumbing nor good philosophy. Neither its pipes nor its
theories will hold water" (Gardner, 1958).

Facilities teach! The environment for learning adds or detracts
from the learning experience. Students of architecture have long recog-
nized that a close relationship exists between the physical environment
and the teaching-learning process. Charles William Brubaker and Lawrence
B. Perkins expressed this well when they wrote, "...as architects we have
been given difficult jobs, but the toughest problem yet is to design
space to stimulate individual learning" (Brubaker, 1959).

Procedures for Planning Facilities

Facilities planning is closely related to program planning. While
the course content of technical programs varies from state to state,
institution to institution, and whether on the high school or post-high
school level, all planning needs to be based on present program needs
with concern for the future. The ability of the planners to project the
program needs will determine the adequacy of the facility for programs
of the future, many of which may not now exist. Mistakes made in planning- -

failures to anticipate future needs or to construct the facility so that
it can be readily adapted to future needs--result in educational facilities
that stand as monuments of masonry and steel to incompetent and inadequate
planning.

Technical Education Curricula

The Wisconsin State Board of Vocational, Technical, and Adult Educa-
tion recommends for a technical education post-high school two-year assoc-
iate degree program a curriculum of 68 semester hours with the following
emphasis (Greiber, 1964): Technical Courses 43 percent, Mathematics 13
percent, Related Technical 13 percent, Science 9 percent, and General
Education 22 percent. Analysis of the curriculum content distribution
of other selected programs of technical education is shown in Table
(Report of the National Leeiership Development Institute in Technical
Education, Rutgers - The State University, 1966).

Translation of program into space requirements needs to consider the

relative amounts of space required to serve the needs of each of the divi-

sions represented by the curricula.

Pro ections of Needs for Future Programs

The needs for an educational program can be assessed in terms of

national needs, state or regional needs, and local needs. Local needs

can be viewed from two different perspectives: the needs of local youths

and adults for the education and the needs of local industry and business

for competent workers. National and state needs for semiprofessional and
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TABLE I

CURRICULUM CONTENT DISTRIBUTION OF
SELECTED TECHNICAL PROGRAMS

,^:77,77.1677,FIVmMvmolmomr,M,.,!

Curriculum

(In Percent)
Tech- Mathe- Draw- General
nology matics AckEntls...14Fation

Engineers' Council for
Professional Development
(Sample curriculum-1962) 45.9 16.7 8.3 8.3 20.8

Wausau Technical Institute
(Mechanical Design-1965) 40.6 9.4 9.4 17.2 23.4

Purdue University
(Mechanical Technology-1966) 45.3 15.7 11.4 4.3 27.1

Iowa State University
(Mechanical Technology-1966) 48.2 13.9 11.1 10.2 16.6

USOE Bulletin 0E-80015
(Suggested curriculum-1962) 49.2 12.9 12.7 9.9 15.5

Oklahoma State University
(Metals Technology-1966) 55.9 7.3 11.8 :'60.3 14.7

Broome Technical Community
College
(Mechanical Technology-1966) 56.5 9.3 14.8 2.8 16.6

Richland Technical Education
Center
(Mechanical Technology-1965) 71.5 10.9 5.9 2.9 8.8

=1,11m...me..E11IMIIIMION/m70=111=1111Nlia,

technical personnel can usually be assessed from manpower studies by the
U. S. Department of Labor, the National Science Foundation, the U. S.
Office of Education, and the United States Chamber of Commerce, as well
as from reports of state agencies and special studies.

The community occupational survey may be approached from two direc-
tions: first, the "team of experts" approach; and second, the "citizen
participation" method. A management consultant firm or consultant from
a university may be employed to study the community's economic life, col-
lect complete information on the labor force, and make projections (Harris,
1964).

In a "citizens' participation" study, the emphasis is placed on the
participation of citizens representative of all segments of the communit7.



With the guidance of an experienced survey director, and specialists as

needed, the desired data can be secured. In addition, the direct involve-

ment of a large number of citizens of the community provides a strong.

public relations medium.

In conducting an area study, the following steps need to be taken

(Establishing and Operating Area Vocational-Technical Education Programs

in Michigan, 1966):

o Enlist the support of educators in the area.

o Consult with the Vocational Education Division of the State

Department of Education.

o Determine sponsorship of the study.

o Determine a riource of dependable revenue for adequately

financing the. study.

o Develop a study proposal designed to determine:

What technical education programs are needed at both

the high school and post-high school levels.

Where these programs should be located.

How these programs will be financed.

o Submit the proposal to the Division of Vocational Education,

Department of Education.

o Officially appoint citizen members of the study.

o Secure consultant assistance.

o Employ a study director.

o Complete the study and publish the results.

If a sampling design is developed for the community survey, it is

necessary to use a random sampling technique. Employing a stratified

random sampling technique and thus treating each segment of the employ-

ment community separately is advantageous. The size of the sample is

identified after carefully determining the specific objectives and goals

of the study. Frequently a sample size from 54.68 percent of universe

is employed; however, excellent results have been secured with much

smaller samples.

Steps to be Taken by the Board of

Education in I2gggNi22111tARE

o Arrange for a school citizen's study.

112



o Consider the findings within the citizen's report aLl deter-
mine a course of action.

o Acquire the services of competent consultants.

o Visit other communities for the purpose of observing new
school facilities.

o Select a qualified registered architect.

o With the aid of the citizen study committee recommendations,
develop educational specifications for the architect. The
administration, teaching and non-teaching staff, pupils, and
citizen committee should be given joint responsibility in
this ste?.

o Select site or sites. In doing this, consideration should
be given to the survey recommendation and to the opinions
of the architect.

o Arrange for the preliminary drawings and specifications,
together with an estimate of the costs.

c Plan the publicity program. Here the various local planning
committees should be used to as great advantage as possible.

o Have the architect submit preliminary plans and cost esti-
mates to the board of education for consideration and
approval.

o Determine the financial program to be followed. Estimate the
funds needed for the actual construction, equipment, and
landscaping. Set up a financial plan which includes the bond
program, voting funds, sale :A' bonds, bond redemption program,
insurance, and other liabilities.

o Select a date for a special election to approve the bond
issue.

o Followir_; a favorable elections instruct the architect to
proceed with the final drawings and specifications. Set a
target date for their completion.

o Approve the final drawings and specifications. Members of
the study committee and other educat-..ial specialists may
be utilized in the final review of plans- -prior to board
acceptance.

o With the guidance of the architect, call for bids on construc-
tion and equipment. A specified date must be set for receiv-
ing bids,
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o Let contracts following final review of all bids.

o With the aid of the architect and legal adviser, prepare
and execute contracts, time schedules, payments, and per-

formance and surety bonds.

o Begin actual construction of the building.

o Select furniture and equipment; install as construction

conditions permit.

o Clean school building and site. All landscaping and
plantings should be completed previous to occupancy.

o When construction of the building is completed, have it

inspected. This should involve the administration, board

of education, architect, and contractors.

o Arrange for the school staff and student body to be
instructed in the use and operation of the building. This

phase of the program deserves increased attention if the

features of a modern plant are to be fully utilized and

enjoyed.

o Have the building formally dedicated and presented to the

public. This is a magnificent opportunity for a public

relations effort to boost better technical education.

administrative Reskonsfbilities in
Ti,nning Technical Education Facilities

o To conduct and direct research that will determine the rela-

tionship of new buildings to a forward looking technical

education program to meet the changing needs of our dynamic

technology. To interpret such findings to the board of

education, the staff, and the community.

o To furnish pertinent facts in guiding the policy formation

of the board in its many basic decisions in school plant

planning.

o To establish and maintain, for each building project, a
chronological schedule and record of all decisions, trans-

actions, and steps taken from its inception by the board

to the dedication of the building.

o To secure cooperative planning of the principals, teachers,

and community in developing the total building program and

in the immediate planning of the technical education plant.

o To convey to architects and other specialists a clearly

stated program to be implemented by the building.
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o To consult with the architects and other specialists on the

interpretations of the program and on the educational eval-

uation of proposed solutions to the problems presented.

o To assist the board of education in preparing an effective-

presentation of the building program to the community and

in developing a financial plan for servicing the building

program.

o To develop plans for the maximum utilization and preservation

of the building by the staff and the community.

o To t. Inslate all planning for all facilities into a creative

and constructive program of technical education.

Advisory Committees

The services of advisory committees are important in planning facil-

ities for technical education. Whether the "team of experts" approach

or the "citizen participation" method of planning is employed, the role

of an advisory committee is significant. However, under the "citizen

participation" method, much broader and more extensive use is made of such

a committee. The committee may consist of a large number of individuals

representing at least three major groups: First, the users of the school

and its financial supporters; second, professional and technical consulta-

tive residents willing to assist in an advisory capacity in the building

program; and third, commercial representatives (NCSC Guide for Planning

School Plant, 1964). Frequently a general advisory committee is estab-

lished with several subcommittees relating to special problems as:

enrollment; site selection; educational specifications; finances and

funding; public information; etc. Normally the sub-committees are so

organized that each will have a representative on the general committee.

The function of the advisory committee is to give

advice. It should be clearly understood that it does not

have administrative authority. The committee can and

should make recommendations, but the responsibility for

action rests with the legally constituted school authori-

ities... The committee members should be appointed by the

school authority... Since advisory committee members

serve without pay and are important persons in the commun-

ity, every effort should be made to make the committee meet-

ings effective (Emerson, 1962).

Five characteristics of .a good community approach to determining

requirements of facilities through advisory committees include (Sbrevell

and Burke, 1959):

o A working outline is developed in advance in considerable

detail as a guide for planning groups.
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o The tasks performed by various groups are such as fall

within their particular competencies.

o The subgroups report to a central advisory committee.

o The work of building specialists is not necessarily impeded

by deliberative processes.

o It is held that interested members of the community, both

laymen and teachers, are capable not only of understanding

school needs but of having an active share in making the

decisions.

Each planning committee must (EsIngltaL122ma,& 1959):

o Adopt or formulate a basic philosophy of technical education:.

o Know its responsibilities.

o Be flexible.

o Be given enough time to do the job effectively.

o Be structured so that it can profit and grow from its own

failures and disagreements.

o Have financial means to obtain expert assistance.

o Analyze needs, problems, and trends in technical education.

o Understand learning and the learner.

o Understand the curriculum and its relation to school facil-

ities.

Guidelines for Long-Range and Master

Planning for Technical Education

Determination of guidelines for long-range and master planning must

be based on careful analysis of the needs and objectives of technical

education. While each institution needs to consider and determine care-

fully its own goals and objectives, the fundamental purposes of technical

education are well established.

Ob.iectives of Technical Education

In the book, Technical Institute (Smith and Lipsett, 1956), the most

important objectives were identified as:

o To prepare graduates for occupational competence in a clearly

identified technological occupation or cluster of Jobs.
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o To serve the needs of industry for technical personnel
within a geographical area, such as a city, region, or
state.

o To provide instruction in the technology of specific indus-
tries.

o To serve technical education needs of employed adults.

It is vitally essential that the total program of technical educa-
tion be "geared" to preparing the graduate to secure a technical posi-
tion, to have enough technical knowledge and competencies to advance on-

.the-job, and to have an adequate background in mathematics and science
so that he can progress into more advanced courses in his field.

Educational Objectives for the
Institution

In determining the educational objectives for the institution, the
suggestions of Smith and Lipsett (1956) are helpful. These follow:

o Determine the broad objectives of the institution.

o Survey the demand for one or more curriculums on the part
of industry and potential students.

o Select a curricular area which is appropriate in terms of
demand, objectives, and institutional facilities.

o Study jr)b requirements in the occupational field selected.

o Allocate each of the required knowledges, skills and under-
standings to a course of instruction.

o Determine type and amount of general education.

o Plan a balanced and integrated program of study.

Master Plan for Technical Education

Comprehensive, unified state and area planning on a long-range basis
is essential if the needs of most of the students within the area are to
be effectively served. To avoid "blind spots" where technical education
is not available as well as to eliminate unnecessary duplication, a uni-
fied effort within the state is highly desirable.

In a recent article, Lynn Emerson (1966) discusses in detail factors
to be considered in the preparation of a master plan and the contents of
such a plan.

117



rt, CC ,.,.,r:INUFMTT'rr,--o,'MYFTrrr,;r7:Tca7FT,u7r.z,t

Preparation of master plan.--Dr. Emerson suggests the following as

important considerations in the preparation of the master plan:

o The present and potential occupational needs in the labor

market area to be served, including trends in the growth

or decline of specific occupational fields, the type of

expanding industries, the in-migration or out-migration of

industry in the state.

o Demographic data includinfr population densities, transpor-

tation, population movements interstate and intrastate, and

ethnic changes.

o School population trends with respect to numbers, retention

rates, continuance into higher education institutions, with

projections for a target date.

o Present organizational patterns for technical education

(comprehensive high schools, area vocational-technical

schools, technical institutes, community colleges); admin-

istrati., control of these intitutions by local boards,

state education departments, or other patterns; relative

importance of each type within the state; areas of over-

lapping or of conflict.

o Present programs of technician education (numbers and types

of institutions, curriculum offerings, enrollments, place-

ment of graduates of preemployment programs, extent of

evening and other part-time offerings); trends with respect

to growth of the institutions.

o Present and potential state legislation affecting technical

education.

o Cost data on construction and operation from within present

institutions and from other sources.

o Methods of financing capital outlay and operation, present

and projected, with respect to share of total carried by

the local community, by state and federal fUnds1 and by

student tuition.

o Recruitment of teachers and other staff members (available

supply, qualifications of present personnel, present and

proposed teacher education programs).

o Present and proposed curriculum development services.
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Contents of master plan. - -In the same article Dr. Emerson discussed
the content of the statewide master plan. A master plan for an area
school or a local district would need to reflect the same analysis and
research but on a more limited basis.

Contained in the outline of such a plan would be the following:

o A basic statement of the philosophy and goals of the state
with respect to technical education.

o A brief summary of recent accomplishments in technical edu-
cation within the state.

o A brief summary of demographic aspects of the state, and
directions in which it appears to be moving.

o Present labor market data and projected needs to a selected
target date.

o The educational program recommendedany needed changes in
the educational administrative pattern; present programs
to be continued and changes needed in present programs; new
programs required to meet the occupational and population
needs; and priorities in the development of new programs.

o Criteria for location of new institutions and programs.

o Fiscal plan for the new developments (capital outlay, opera-
ting expense, long-term plan for capital outlay).

o The role of the designated state educational agency in imple-
mentation of the plan.

o Miscellaneous items (curriculum development service, uni-
formity in statewide fiscal and student accounting, teacher
qualifications and teacher education, research in technical
education).

Long-range planning offers many advantages. Some of these are
reflected in the savings resulting from purchasing sites before costs
have risen and. elimination of much of the waste resulting from building
facilities too small or too large for the actual needs, the locating of
facilities in wrong places, and the building of facilities obsolete in
terms of meeting the needs of future technical, education programs (Long-
Range Planning, 1962).

Studies for Technical Facilities
Development

Appropriate facilities for technical education programs result when
adequate time and attention have been given to determination of the
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specific data supporting the need for such an institution.

Population and enrollment studies.--What is the potential number of

students which the school can reasonably expect to serve? Lynn Emerson

(1962) found through extensive study in this field "...that in areas of

reasonable population density and good transportation facilities, post-

high school institutions of the technical institute type might expect to

enroll 20 percent of the high school graduates who -re not going to col-

lege or professional schools." It is a fairly simple matter of determin-

ing the number of high school graduates to be served and the average per-

cent of those graduates going on to college and professional schools.

Area and economic studies.--These studies are concerned with the

problem of adequate financial support for the school. What is the tax

base for a community or area? Is this adequate to support the institu-

tion? What other sources of revenue will be available for the school?

While this study is mainly concerned with the economic resources of the

community, some consideration is given to growth, migration, shifts,

composition, and characteristics of the population. Trends in the indus-

trial and commercial development of the community are important. Often

much useful information is available through the chamber of commerce and

other local organizations involved in the economic aspects of community

development.

Area employment studies.--The purpose of these studies is to deter-

mine the employment opportunities for graduates of technical education

programs. It is highly desirable to ascertain such information as: the

total population of the area, percentage of population employed on techni-

cian jobs, unmet needs for technicians, stability of the labor force, and

similar data. Before engaging in a survey of this type, it is wise to

determine if this information is already available. If it is not avail-

able, the Bureau of Employment Security can be of tremendous assistance

in making a labor availability survey.

Cost estimate of facility.--The cost of facilities for technical

education varies with geographic Lrea, type of construction, and nature

of the program. Upon the completion of the approval of the preliminary

plans by the board of education, the architect will be able to provide

a fairly accurate indication of the cost of the plant.

Common modes of expressing costs are in terms of cost per student

In full-time attendance or cost per square feet of floor space of new

construction. In A Guide for the Establishment of Comprehensive Commun-

ity Colleges in North Eisolinathepertistudent cost for construc-

tion was given at aboutTEL042250 using an average of 140-150 square

feet per student with an approximate cost of $15 per square foot. In

Education for a Chan World of Work, Appendix I (1963), Lynn Emerson

indicates a cost of $3,000 per full-time student in post-secondary tech-

nical institutions as a figure to use for estimating. Ellis Rowland

(1966), Director Community College Facilities Planning for the State

of New York, reported that in the State of New York, the average cost
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per student is $42000-$62000 for 150-180 square feet of floor space.
According to a recent article (Edgerton, 1966), the Dodge Building Cost
and Specification Digest indicated that during the past several years,
the average increase in educational building costs has been 2.8 percent
per year.

Sources of funds.--The support of technical educaticn varies in
accordance with the kind of institution (comprehensive high school,
area vocational-technical school, technical institute, community col-

lege). In some states, the major effort is still local while in other
states, 100 percent state support is provided. In addition to local
and state sources for capital outlay, federal grants and loans may be
available to qualified institutions under the Higher Education Facili-
ties Act of 1963, The Applachian Regional Development Program, the Tech-
nical Services section of P, L. 815, the Aid to Federally Impacted Areas,
and other recent federal legislation.

Bond issues are commonly employed to provide funds for capital out-

lay. The following factors (Glendenning, Jr., 1966) are important in

financial planning:

o Appointment of an administrative coordinator to be in

charge of the project.

o Appointment of professional advisors:

Architect
Legal Counsel
Financial Advisor

o Determination of scope of project.

o Application to proper federal and state agencies for the

necessary approvals, grants, and loans.

o Preparation of studies to determine financial feasibility.

o Sale of bonds if necessary.

The most important types of surveys as identified in the report

Criteria for the Establishment of 2-Year Colleges (Morrison and

Martorana, 1960) are:

o Enrollment Survey.

o Financial Support Study.

o Community Interest Survey.

o Unmet Student Needs Study.
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o Other significant criteria related to accessibility of the
school to students, and also assessed valuation.

Developing Technical Education S ecifications

Educational specifications are written outlines of the educational
program developed for the purpose of providing vital information to the

architect for facilities planning. These specifications are formulated
by educators with the assistance of advisory committees and special
consultants in program planning, educational media, acoustical environ-
ment and other related fields. Involvement of lay groups, occupational
advisory groups, and representatives from management and labor as well
as students, provides an expanded effort which can be very beneficial in
identifying needs and providing vital public information essential to
acceptance of the concepts by the community.

Value of Educational Specifications

The advantages of educational specifications are summarized by
Chase, Browne, and Russo (1965) in a pamphlet, la..niideforzicPlan
Vocational and Technical Education Facilities, as follows:

o Stimulate more effective planning.

o Promote economy in planning the facilities.

o Aid in determining the number and types of rooms and spaces

to be provided.

o Serve the architect as a guide for building design,

o Serve the students, faculty, and staff as a guide to utilize

the building more effectively.

o Provide for more cooperative planning and understanding of

program objectives.

o Emphasize the community's objectives and aims for the

technical education program.

Statement of Philosophy and Obj ectives

The educational specifications need to contain statements of the

philosophy underlying the educational program. If such statements have
not been formulated, this formulation is one of the functions of 'ale

advisory committee working in close cooperation with the administration

and the faculty. Specific written statements of the objectives of the
educational program are essential. It is helrful to the architect to
describe the nature of the activities to be accommodated by the facility

h It
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as well as the relationship of each activity to the other activities of

the institution. The educational specifications for each school must be

written specifically for that institution. These specifications must

reflect the student characteristics, the nature of the instructional

activities, and the objectives of the educational program.

Planning order.--In planning educational specifications, it is

usually wise to consider first, educational program; then, student

needs; and finally the needs of faculty, staff, and other personnel.

Reflect trendsche specifications need to be developed to reflect

new innovations and methods in the technologies of education, such as

team teaching, educational television, computerized instruction, and

audio-visual aids. Adaptability, accommodation, and flexibility are

key words for planners of educational facilities today. Modular con-

struction, service cavities or columns, lig., and acoustical control,

communications systems, and environmental control are "musts" in most

industrial, commercial, and educational facilities reflecting the new-

est innovations. The common elements of clusters of technical occupa-

tions must not be overlooked in facilities planning for technical edu-

cation. Library-resource centers with study carrels, an audio-visual

area, and an individual viewing center are important to learning-

teaching activities in technical education. Consideration of multi-

purpose uses for day and evening school programs will often result in

a much higher room utilization factor. The "cigar box" approach result-

ing from static, load-bearing walls prohibit maximum accommodation and

flexibility. Expansion is enhanced by movable partitions and utility

columns, Exterior ramps, electronically operated doors, widened door-

ways, and rest rooms built to accommodate wheel chair traffic now are

incorporated into many new technical education facilities reflecting the

concern for continued educational opportunities for the handicapped.

Outline of Content of Educational
Specifications

Since educational specifications need to be tailor-made to fit the

particular needs, considerable variation will result. Several excellent

sources of information are available suggesting the content and format

for such specifications (Developing Educational S ecifications for Voca-

tional and Practical Arts Facilities, 19 0; plEsimAmjsalsSchool
BuildicklF.----77---ngms,1.5.Anexcellent statement of the basic

requirements are as follows (Guidelinns for Realistic FacilityPlanAtla

for Schools of Vocational Technical and Adult Education, 1

o General requirements

Statement of the philosophy and objectives of the com-

munity for its vocational and technical education pro-

gram.
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A plan of the proposed vocational and technical education

organization, program, and the groups to be accommodated.

A description of the educational facilities needed.

o Detailed requirements

Statement of the philosophy and objectives of each of

the subject offerings.

Space requirements, numbers, and kinds of rooms needed

for each subject field.

Special utilities and service needs in shops and labor-

atories.

o Miscellaneous iaformation

Traffic patterns-interior and exterior.

Storage.

Floor materials in shops and laboratories.

Cleaning systems.

Intercom, program bell, and clock system (TV, audio-

visual, etc.).

Furniture and e.;Apment to be housed.

Custodial services.

Mechanical equipment.

Size and Type of Facility

Standards for offices, laboratories, shops and classrooms will vary

from one state to another. In the absence of specific state standards,

the following recommendation by the Office of Architecture and Facilities,

Community College Services, State University of New York (Rowlands, 1966)

is suggested as a guide to space requirements.

Another series of standards frequently employed by consultants in

planning the instructional facilities for engineering technology programs

is given below. Again, conformance with established standards of space

as provided by various State Departments of Education is recommended; how-

ever, in the absence of such standards, the following are realistic as a

point of departure in beginning planning. Since the requirements of insti-

tutions are different, adjustments need to be made on the basis of variations

in program and planned maximum enrollments in each space.
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TABLE II
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SPACE REQUIREMENTS FOR ADIWIISTRATIVE OFFICES, UNARY,
DIN/Na, AND PHYSICAL EDUCATION

!Ws -- NeE Area in SQUare,

ADMINIBTRATrVE
President 4o0
Wes President, Dean of College 300
Other Doane and Directors of Administration 240
Meridal secretary or two secretaries 120/each
Three or more secretaries in one area 80/each
Msociate Deans or Equivalent 160
Other Administrative Offices 120
Division Chairman 2110

LIBRARY
Total seating and other spaces- -based on 33% of

total enrollment projected 25 /person

D1E1EG AND RELATED SPACES
Beating based on 35% of total enrollment
Dining room area, per diner 12/person
Kitchen preparation apace, per diner 3.6-5.6
Dishwashing refrigeration, and storage, per diner 4.065.3

PRIBUCALEDUCATION
Gymnasium, apprcolmately 1061 x 1201 12,720
Locker rooms, per 12x12 full length locker 6

Per tote basket 0.6

TABLE III
INSTRUCT/ORAL AND ANCILLARY SPACES FOR TECHNOLOGY PROGRAMS

beEtettLEOfetions
Numbers indicate areas in s4uare feet

Sq. Ft. Tools & V Class- Total
1 PersIdoneaIhmItorsg_Effices roams 13 Ft.

Deilding Construction
120
120

2400
2400

300
300

-"---Woodworking Shop
Concrete Constr. Shop
Arch. Drafting Room 55 2200 3c:,

Office - Dept. Head 120
Office - Two staff 160
Classroom

Civil
Soil Mechanics Lab 60 1200
Surveying Instr. Lab 32 640
Office - Dept. Head 120
Office - Two staff 160

Drafting ts Design
45 1800 300logic Drafting Roam

Adv. Drafting Room 55 2200
Office - Dept. Head 120
Office - Two staff 160
One Classroom
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720

2700
2700
2500
120
160

1200
64^
120
160

2120

2100
2200
120
160

720



TABLE III--Continued

Departments &_Sections
Sq. Ft.
1 Peroon Labs

Diesel - Automotive
Basic Laboratory 170 3400
Engine Test Lab 120 2400
Injection Lab 650
Office - Dept. Head
Office - Two staff
One Classroom

Electrical
----Werg, Electrical Lab 60 1200

Electrical Power Lab 90 1800
Elec. Wiring & Maint. 60 1200
Office - Dept. Head
Office - Two staff
One Classroom

Electronics
----WirElectronics Lab 60 1200

Adv. Electronics Lab 90 1800
Communications Lab 60 1200
Office - Dept. Head
Office - Two staff
One Classroom

Industrial
-moods Lab 45 900

Office - Dept. Head
Office - Two staff
One Classroom

Mechanical
General iletel Workshop 90
Machine Tool Workshop 170
Metallography w Metallurgy

Tee Ling 90 1800
Woldirig & Heat Treating 120
Fluid Mechanics Lab 60 1200
Office - Dept. Head
Office - Six staff
Three Classrooms

Metallurgical
Adv. Metallurgical Lab 90 1800
Foundry 120
Office - Dept. Head

Ref. and Air Comditionigi
Basic Refrigeratim Lab 90 1800
Adv. Ref. & Air Con. Lab 105 2100
Sheet Metal Shop 45
Office - Dept. Head
Office - Two staff
One Classroom

Applied Sciences & Mathematics
Physics & Mechanics 60 1200
Chemistry 60 1200
Office - Dept. Head
Office - Four staff
Your Classrooms

General Courses
Business & Economics
Social Sc. & Mgmt.
English & Report Writang
Guidance

Numbers indicate areas in square feet)

S

ifioo

3400

2400

2400

900
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Tools &
St e Offices

Class-
rooms

300
300

120
160

720

300

300
120
160

720

SOO
300

120
260

720

300
120
160

720

300
300

300

120
WO

2160

300

120

300

120
.

160
720

300
300

120
320

2680

120 720
120 720
120 720
120 720

ti

Total
S Ft.

3700
2700
650
120
160a

)500
1800
1500
120
160
40

1500
2100
1200
120
260A
1200
120
160

-MR
2200

2100

3700

1800
2700
1200
120
1e80

2160
AMU

2100
2401)

T4355
120

2100
2100

900
120
160
_22
6100

1500
1500
120
320

2660
320

640
840
840
8hoM



TABLE III--Continued

Departments & Sections

Administration & Library
(Minimum)

Administration Offices
Business & Records
Library

Audio-Visual Center
Audio-Visual Lab

Numbers indicate areas in square feet)
Sq. Pt. Tools & Class- Tot1:1

1 Person Labs Shows Storage Offices rooms Sq. Ft.

1800

1440

Note: Add one-third allowance for hallways, toilets, and other auxiliary spaces.

1200
1200

1200
1200
1800

1440
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Selection and Commissioning; of the Architect

The selection of the architect is a major responsibility of the
board of education. This decision is usually made after consultation
with the local director and a representative of the state office.

Qualifications of the Architect

Most states provide for licensing of architects who have met the
oinimum legal qualifications. Exceedingly important, beyond the minimum
qualifications, are the architect's design ability and technical knowl-
edge. Determination of his creative ability, business acumen, and coop-
erative spirit are highly desirable. Previous experience and knowledge
of technical education will prove of tremendous help during the period
of design and construction of the facilities. His integrity must be
beyond question.

Selection Methods

The three most common methods used for the selection of the archi-
tect are: open selection (sometimes called direct selection); selection
by comparative methods; and design competition. Open selection, based
on the general qualifications of the architect, is the most widely used
method. The main elements of the open selection method are limited to
determination of the established reputation, demonstrated ability, and
recommendations from prev.i.ous clients. Under the comparative method,
several architects are invited Co present evidence of their qualifica-
tions through personal interview and written application. Less frees

quently employed is the method of design competition. This method is
quite time-consuming and would mainly identify the architect's design
ability.

Interest and aperience of Candidates

Preliminary screening of architects is a common initial step. This
is followed by a more detailed investigation of a reduced number of can-
didates. A standard questionnaire has been developed by the National
Council on Schoolhouse Construction and the American Institute of Archi-
tects for use during this screening process. Succeeding steps involve
the personal interviews with candidates, examination of completed archi-
tectural projects, and discussion with former clients of the architect.

Visitiag buildings designed by the candidates provides the oppor-
tunity not only to view the structure but to ascertain whether or not
the board, school administrators, and faculty are satisfied with the
work of the architect. At this time, additional insight may be obtained
as to the architect's design competence, integrity, business ability,

and cooperation.
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Criteria for Selection

Excellent criteria for selection of the architect have been developed
by the Wisconsin State Board of Vocational and Adult Education (Guidelines
for Realistic Facilit Planni for Schools of Vocational Technical and
Adult Education, 1 These criteria are given in Table IV.

TABLE IV

SUGGESTED GUIDELINES FOR EMPLOYING ARCHITECTS

No. Criteria

1. Experience of the firm and past performance.

2. Primary emphasis of experience of the firm,
such as schools, hospitals, etc.

3. Specific specializations of the firm as to
vocational-technical schools.

4. Home office of the firm in relation to the
project.

5. Size of staff and experience of staff members.

6. Comparative work with either public or private
clients.

7. Past relations with local schools.

8. Current work loads with public and private
clients.

9. Ability to meet budgets and schedules.

10. Thoroughness in plans and specifications to
keep extras at a minimum.

11. Economic, esthetic, and mechanical success of
past projects.

12. Recommendations and opinions of private owners.

13. Financial stability of firm.

14. Cooperative attitude of arm to meet demands
and desires of owner.

High Average Low
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Agreement between Architect and Board

Upon the selection of the architect, the board of education should
have its lawyer draw up a contract clearly stating the terms of the agree-
ment. Not only does such a contract protect both parties but it identi-
fies the obligations of each and obviates misunderstandings which could
undermine good working relationships between the parties. .A standard

contract form has been developed for this purpose. Copies are available

from the American Institute of Architects.

Site Selection

The selection of the site for the building is an important decision.
often serious limitations are imposed through the selection of an inade-
quate or unsuitable site. Mainly the problem of site relates to size,
location, suitability, and economy.

Securing Additional Land for Present
Site

Often buildings have been erected on inadequate sites and have thus
presented the problem of limited expansion or the necessity of securing
additional land at an inflated price. This is the result of short-range

planning. Institutions located on inadequate sites desiring to expand
need to evaluate carefully the alternatives of securing additional land,
modifying the existing structure on the present site, or abandoning the
present location and seeking a more desirable site in some other location.
Urban renewal may be the answer, Especially in the "Great Cities." Land

use planners and architects have produced some marvelous innovations to

overcome the limitations of an inadequate or undesirable site. However,
if possible, attempts should be made, within the limitations of cost, to
expand the site to meet the needs.

Selection of New Site

Under the long-range approach to the problem of sites, the site is

carefully selected well in advance of the time of utilization for the

new plant. School sites should be located in proper relationship with

existing and proposed physical facilities of the community. Consideration

needs to be given to locations relative to industrial areas, residential

areas, main streets, highways, and similar factors. Central location in

relation to the area to be served is important. Convenience to public
transportation and adequate areas for parking is important. Most stu-

dents who attend evening school classes drive their own cars.

Availability, with a minimum of additional cost, of such public-

service facilities as water, gas, telephone, sewer, fire protection,

and electricity is important in the selection of a site.

The National Council on Schoolhouse Construction (1958) reports on

size as follows:
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Although more site space may not be necessary immediately, the needs
may develop soon. Experience has indicated that ultimate site require-
ments should be met with the initial site acquisition because land adja-
cent to a new school soon becomes occupied with housing developments or
commercial establishments.

The size of any school site should be determined largely by the
nature and scope of the contemplated educational program. Actual lay-

outs of the spaces needed by the various phases of the program should
be made.

Site information.--To secure necessary information on potential
sites, the following instruments and procedures are helpful:

o Land-use map -- shows areas of manufacturing, residence,
public buildings, parks, agricultural
lands, vacant property, and commercial
areas.

o Aerial photography--

o Soils map

o Topography map

o Highway map

o School service
area map

o Dwelling unit map

o Total population
projection

011ie

provides a basic map with subdivisions.

gives soil types.

shows terrain features of the area.

presents actual and projected arterials
in the community and region,

shows areas presently served and pro-
jected service for the future.

provides information about location and
type of existing and proposed dwelling
units.

-- uses studies made by telephone, power,
and water companies in their analysis
of potential population development.

Site selection criteria.--While deviation from established criteria
is sometimes justified, the gravity of a decision on site dictates the
utmost care and consideration of all available facts, trends, and fore-
casts of probable future developments. Consultation with architects,
landscape architects, and engineers is highly desirable in site selec-
tion. A checklist for site evaluation (Rowlands, 1966) identified the
following elements:
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o Size -- The most important criterion for
campus planning is a site of at
least 100 usable acres; 200 or
more are preferable.

o Site characteristics -- The site should be in one piece and
unencumbered by existing or future
easements or public rights of way.
A rectangular shaped site approach-
ing a square is preferred. The area

should be relatively flat; steep
slopes and irregular topography should
be carefully evaluated in terms of the
building program. Sub-soil conditions
should be examined to insure a mini-
mum of rock, quicksand, and sub-sur-

face water condition.

o Cost

o Accessibility

-- The site costs should include the
original purchase price; development,
including demolition and utilities;
and any additional building costs
incidental to site conditions.

The selection of a site should be done

with deliberation and should not be

based upon a quick decision influenced
by a capital gift which may impede
fixture expansion, have high develop-
ment cost, and have other high build-
ing costs incidental to utilities and
site conditions.

-- Studies have tended to show that the
great majority of students at the
existing community colleges arrive by
private car pools. (Parking space
should be provided for 50 percent of
the student enrollment and for 75 per-

cent of faculty and staff.) Studies
also indicate that 90 percent of the

evening class enrollment will drive
to the site. Ease of access by auto-
mobile from all parts of the region

is, therefore, rated higher than the

availability of public transportation.

In comparing sites to serve best all
populated areas, a factor should be
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o Environment

o Regional planning

Site Beautification

developed by multiplying the number
of students from each area by the
distance to be traveled and by the
time it takes to travel the distance
to each of the suggested sites.

-- The site should provide safe and
healthful conditions for students,
faculty, and visitors and should be
relatively free from sources of noise
and danger such as airports, railroads,
and heavily traveled highways. The
site should also avoid the extremes
of cold, excessive winds, smog, fog,
and offensive odors. The surroundings
should tend to create a feeling of
pride and respect.

-- The site must be acceptable in the
regional plan of the locality, must
not interfere with other regional
projects, and must be a project of
value for all citizens of the region.

Attractive school grounds enhance the educational environment, and
give status to the total educational program. The building should be so

located on the plot that plantings provide an appropriate setting for it,
A plan for planting needs to be prepared by a competent landscape archi-

tect for the school grounds before actual placement of the building occurs.
Once such a plan hes been developed, the actual work of planting can be
achieved progressively over a period of years if sufficient funds to com-
plete the landscaping are not immediately available in total.

Long-Range implications of Site

Site selection is one of the most important aspects of planning a

new educational facility. It will determine for many years hence the

character and nature of the educational opportunities which can be pro-

vided by the institution.

Establishment of Desira'Llriteria

Design is the function of the architect. Creativity, imagination,

and invention are the essentials for good design of a forward-looking

technical education facility. The building must provide an environment

which stimulates, motivates, and inspires those who learn aLl those who

teach if it is to render the maximum educational service. The ability

of the architect to design such structures is enhanced or : mited by the
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ability and effort of the educators to communicate the essence of need

and the other desirable elements to be incorporated into the new build-

itg, Having identified innovative features, the architect will perform

research if necessary and recommend the advisability of incorporating

these into the proposed structure. Visitations by the architect and

educators to outstanding facilities of the same or similar function are

often helpful.

Curriculum Objective

"Form follows function" is a basic concept of design. Technical

education is dedicated to preparing students for jobs, helping them to

hold jobs, and expediting advancement to positions of higher responsi-

bility and more challenging opportunities in the world of technology.

These objectives must be constantly kept in mind if the school is to

serve the basic purpose for which it was created. The facility must

enhance and reflect these objectives in its form and design.

Space Relationships

Determination of space relationships is a fundamental responsibility

of the educator in the development of the educational specifications.

This may be presented as part of the ta"ular information using headings

such as: space name, size, access to, a.Ad other significant information.

Often during the process of writing the educational specifications,

schematic plans of space layouts are developed. These simple floor-plans

may be of help to the architect in his space relationship study. Relative

organization of instructional spaces with suggested layout of student

stations, machines, equipment, furnishings, and other educational hard-

ware is essential. Size of each unit needs to be given with indication

,-.1" the provision for services and other unique features. Relationship

of units requiring utilities to the sources of utilities, such as service

columns, service cavities, or overhead source must be considered.

Functional storage of adequate capacity with proper provisions for

safety is important. Location of spaces in relation to ramps, loading

platforms and ,taging areas, as well as the width of doors, and the

height of ceilings illustrate another problem of space relationships.

Relationships of instructional areas to central units as the library-

resource center (also specific laboratory-shop areas) is significant

for the teaching-learning process.

Flexibility and Expansibility

Changing technologies demand changing curricula. Facilities fre-

quently need to be modified to meet these changing conditions. Flexi-

bility is a key word in order to accommodate changing educational needs.

Movable partitions (non-load-bearing) and service cavities or columns

are essential, for maximum flexibility. Zoned environmental control and

modular construction are helpful in securing flexibility.

134



T+, 1 177.77-74TTIM,

Design and construction should permit expansion with minimum modi-
fication and least possible cost. It is possible to plan a one-story
building in such a manner that it may be expanded at many points. Such
an arrangement makes it possible to expand each service or program
without locating the addition remotely from the original unit or without
relocating the entire program. This type of expansibility is enhanced
when a campus-type building is chosen rather than more massive building
units. It is further enhanced when a finger rather than a cluster or
back-to-back type of plan is adopted (Guide for Planning School Plants,
1958). However, the choice must reflect careful consideration of compar-
ative cost, adaptability, and functional value for the educational pro-
gram.

Environmental Control

This encompasses proper control and balance of temperature, humid-
ity, dust, acoustics, and lighting. Studies have revealed that learning
improves with the control of environment. Reducation of corrosion of
metal in machine units is a significant cost factor in the laboratories
and shops of technical programs.

Aesthetics

In architecture, the total effect produced in the structure, either
inside or outside, produces the aesthetic aspects described as beauty
or the lack of beauty. However, it can be said that the school plant
which is truly functional does fulfill a physical function in addition
to an emotional function--some descrIbe this also as beauty. It is desir-
able to blend the aesthetic factor with those other essentials of spatial
environment, safety environment, sonic environment, thermal environment,
and visual environment. Good architecture is beauty. Beauty involves
unity and proportions, fluid quality of space, structural express
appropriate use of color and texture, and applied art (MSC Gui& for
Planning School Plants, 1964).

Safety

Providing reasonable safeguards for safety is a responsibility of
the school officials. Major concerns are in four basic categories which
the designer of the plant is usually aware of. These are

o Structural safety -- Engineer and construction, i.e., soil
tests under foundation; live load for
rooms; lateral forces building can
resist; strength of structural members.

o Fire safety -- Materials and design, i.e., use of pro-
tected noncombustible materials (fire-
resistive ceilings and fire retarde.,t
interior finishes); adequate, properly
placed exits and escapes; installation
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of fire walls and doors; sprinkler sys-
tems; and alarm systems.

Strict observance of safety codes and
standards.

o Disaster 4 -- Protection and evacuation in event of
emergency conditions (thermonuclear
warfare, ea.thquake, tornado, etc.).

o General safety -- Pedestrian traffic; vehicular control
(segregated fram pedestrian traffic);
student movement within building (design
of corridors, exits, stairways, etc. in
relation to patterns of flaw); building
interior and exterior features; site
condition.

Economy

Many factors are important when economy is considered. In the book-
let (Thirteen Princi les of Eco in School Plant Planai and Construc-
tion, 1 1 2 the followAng definition is given: Economy as applied to
schoolhouse construction implies a wise and carefully managed expenditure
of school Bands in providing facilities which are adequate in terms of
the needs of the educational program atthe most reasonable cost. This

publication identified the following as significant:

o Selection -- Consultants, architect, site, materi-
als, etc.

o Educational planning -- Cooperative planning; philosophy and
aims.

o Usefulness -- Adequate and efficient to meet the
needs.

o Flexibility -- Internally adaptable to changing edu-
cational conditions.

o 3xpansibility -- Enlargement and extension at reason-
able cost.

o Exactness -- Exact and accurate drawings and speci-
fications.

o Simplicity -- Aesthetic expres4on combined with
educationally functional design mini-
mizing excessive ornamentation.

o Compactness -- Economical arrangement of spaces.

136



( ) 19.

( ) 20.

( ) 21,

( ) 22.

( ) 23.

( ) 24.

Encourages staff tc participate in and contribute to
community activities.

Encourages the staff to visit industries, and attend
conventions, workshops, and conferences.

Makes certain that all new instructors recommended for
employment meet certification requirements.

Encourages individual staff members to evaluate and
consider how their personal traits and mannerisms affect
their teaching.

Encourages the development of sympathetic understanding
and friendly rapport between staff and students.

Has stimulated the preparation of a Faculty Handbook
which outlines all matters concerning the school and
staff.

Organization and Management of Administration

Sound administrative procedures must be followed to promote an effi-
cient school operation.

Check List

The Administration:

( ) 1. Operates in conformity with established policies.

( ) 2. Reviews departmental record-keeping procedures for sound
business management and conformance to existing policies.

( ) 3. Counsels the staff in proper accounting procedures.

( ) 4. Has records well organizaed and readily available for
reference.

( ) 5. Involves the staff in the preparation of budgetary requests.

( ) 6. Has budgetary requests that are realistic, adequate, and
forward lookiag.

( ) 7. Has budgetary requests that are will documented.

( ) 8. Maintains an accounting system containing all pertinent
data.

( ) 9. Maintains up-to-date records of all school personnel.
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o Multiple use - - Designing for a variety of activi-
ties but preserving integrity of
unique spaces when essential.

o Modular coordination -- Designing the building according to
a system of modular dimensioning
(savings in materials and labor;
adds adaptability to changing needs).

o Repetitive design

o Durability

o Prefabrication

- - Use of recurring structural units and
repetitive installation procedures.

- - Use of materials that minimize future
maintenance and replacement costs.

-- Fabrication of standardized parts of
the building at the factory rather
than on the site.

Office Space aid Service Areas

The administrative offices should be planned and designed with sev-
eral ideas in mind: (1) ease of availability to the public, teachers,
and students; (2) use for administrator-faculty-student-public confer-
ences; (3) ease of inside and outside communications; (4) maintenance of
school records.

Redesign of the administrative area to provide for expanding or
decreasing space allocations must be considered. Flexibility can be pro-
vided by easily altered interior partitions. Careful placement of units
for lighting, heating, ventilating, and special wiring for phones and
electrical service outlets will add greatly to the flexibility of this
area. Depending .upon the size and complexity of the administrative plan
for the institution, provision needs to be made for:

o Executive offices

o General offices

o Guidance suite

o Clinic and health
services

-- President or director, and assistant
directors or principals.

- - Receptionist, office manager, secre-
taries, bookkeeper (accountant),
record vault, machine room and sup-
ply storage room.

-- Counseling and conference areas,
records vault, browsing area of
guidance materials.

-- Nurse's roan, dressing booths, rest
rooms, examination roan, and waiting
area.
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o Instructors' offices -- Private office for each, even though
small in size; not over two in one
office.

o Cafeteria and food
service

o Employees' lounge

o Students' lounge

o Central supply
receiving and
storage

o Custodial and main-
tenance shops

- - Central service with supplementary
canteens (maybe stand-up type can-
teens).

- - With limited food service, convenient
to office area and auditorium area.

-- A center for student hospitality with
some food service (minimum: vending
machines or snack bar).

-- A center for receiving, shipping,
staging, and warehousing for the total
institution.

-- Custodial storage conveniently located
with sinks in various locations, cen-
tral repair and maintenance shop.

o Rest rooms, and
drinking fountains -- In conformance with code.

Library-Resource Center

In modern facilities planning, the library-resource center needs to
be planned to provide space for reading and reference rooms, study carrels,
and audio-visual library and viewing areas. Consideration needs to be
given to micro-film and microfiche readers and storage of these materials.
Planning should include consideration of projection and closed-circuit
television as well as equipment for computerized instruction.

A standard of a minimum of 20,000 selected volumes exclusive of dup-
licates and textbooks for the first 1,000 students, with an additional
5,000 volumes for each additional 500 students has been suggested. (Rowlands,
1966).

Laboratories and Shy

The laboratories and shops provide the "heart" of a technician edu-
cation program. Planning and designing of laboratories and chops "geared"
to the needs of students whose goal is employment are mandatory. Visita-
tion to industrial plants and deep involvement of advisory committees corm
posed of members familiar with the needs of industry are very helpful.
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Laboratories must be designed to provide for real equipment, simu-
lators, adequate student work stations, and ample storage. The most sig-
nificant laboratories for programs of technical educahion are: physics,
chemistry, mechanics, hydraulics, fluid power, and f ,trumentation. Sug-
gestad space requirements range from 60 square feet per student for
physics and chemistry to 70 square feet for fluid power (See Table III).
Safety factors such as exhaust devicer, fume hoods, and fire extinguishers
need to be considered. Space for teacher preparation of at least 75
square feet should be provided for such supplies and equipment as are
required for the instructor's laboratory demonstrations and experiments,
i.e., sink with hot and cold water, compressed air, and common voltages
of electricity. Cabinets for storing chemicals must resist corrosion and
may require ventilation. Provision should be made for the storage of
flammable substances in accordance with good standaris of fire prevention
and code requirements,

In the book SecondaurE212291 PlantEllaakm (1957) shop facilities
are deo.eribed as providing for, ...p1 awning, investigating, testing,
conferring, demonstrating, teaching with visual and auditory aids, and
evaluating pupil development, as well as for manipulating tools and
other eq1.7.1.pment." Development of technical skills requires realistic,
modern equipment comparable to that found in an industrial shop. The
"hardware" functions of technicians are a basic part of the competencies
demanded by employers in industry. The shops should be planned to
accommodate actual industrial processes and activities, on a somewhat
reduced scale, but utilizing the same techniques and methods, tools ard
equipment, and other rele4ed facilities found in industry. Table III
provides suggested space requirements for shops common to technical pm-
grams.

Classrooms and Auxiliaryireas

The environment of the classroom must be conducive to discussion
and learning. It must be planned to house those learning resources essen-
tial to the courses taught in the room. Some demonstrations are conducted
as part of the classroom activities; so provisions must be made for intro-
ducing these at the appropriate time and then either removing the units
to the shop or laboratory or returning them to proper storage, A definite
advantage exists when provision is made for location of units in the area
readily accessible to the laboratories or shops where the applied activi-
ties related to the classroom activities are housed.

Planning should provide an atmosphere for student participation in
an informal learning environment. Provision needs to be made for appli-
cations of the recently developed and developing technologies of education
(i.e. team teaching, programmed instruction, etc.) and new innovations in
media (i.e. audio-visual equipment, projection television, etc.) where
teaching-learning experiences are enhanced by such implementation, Table
III provides information relative to suggested classroom size.

Auxiliary spaces are service areas for activities related to the
instructional program. Priorities are usually determined in relation to
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the value for the educational program of the institution. In fact, pres-
ent trends reflect a desire to utilize as many as possible of the auxiliary
spaces for some instructional purpose as well as for the usual auxiliary

function. In some plants, the equipment room housing heating and air con-
ditioning units for the facility has been planned so that learning exper-
iences for students of heating and air conditioning take place in the
space under the guidance of the instructor. These activities are limited
to observation, instructor demonstration, and related experiences which
do not interfBre with or in any way interrupt the normal work of the ser-

vice units. rn cther institutions warehouse and storage spaces become
laboratories for students needing this kind of related instruction as
part of their program. Many auxiliary areas, with careful planning and
effective 'layout and design, can make valuable contributions to the instruc-

tional program. Suggested space requirements are given for auxiliary
spaces in Tables II and III.

Local and State Approval

Customary provisions of state regulations mandate submission of pre-
liminary drawings and specifications for state approval. Careful study
Fird conformance with the standards established for the particular state
for the various instructional and auxiliary spaces as to floor space,
ceiling heights, space relationships, safety factors, and similar features
feed to be observed. Information is usually available from the Director
of School Building Service or the Vocational-Technical Division of the
State 'Department of Education.

Approval by the local boartl. must conform to the legal pattern estab-
lished and must involve such. otler steps relating to capital outlay as
are required by local and state regulations. Approval of the preliminary
drawings and outline of specifications by the board of education permits
the architect to proceed with the development of the detailed working
drawings and specifications needed so that various contractors can prepare
bids for the construction of the school plant. Any changes by the board
after this approval result in both additional delays and increased' costs.

Development of Construction Plans and
EssL.netrisfications

The working drawings describe graphically the work to be performed

by the contractor; engineering specifications name and describe the mate-

rials and equipment needed. Development of the working drawings and the
engineering specifications represents a major responsibility of the archi-

tect. He usually employs consultants and specialists in various phases

of engineering to handle certain details such as acoustics, air condition-

ing, mechanical, electrical, structural, and foundation engineering. The
architect's office expends great care and skill on the organization, prep-

aration, and checking of the working drawings and specifications. These

documents must be free of conflicts, redundancies, omissions, or errors

which would lead to confusion or waste on the job. Complete,/ accurate,



and cav3fully executed working drawings and engineering specifications
have a tendency to result in lower Lida than occur when incomplete, care-less documents are submitted for bids. Insufficient time allocated tothe architect is often responsible for shciUdi work on his part.

Upon approval by the local board of the completed working drawings
and engineering specifications, submission to thtl State Department fol-
lows. Typical of state regulations are the following (Guide for School-house Planning and Construction, 1964) :

Final plans and specifications submitted for review and
apprcval by the State 'icazd. of Education shall meet the follow-
ing requirements and shall conform with the best professional
practices. They shall show clearly, accurately, and completely
information on all phases of the work to be undertaken. (Then
follow statements that .numerate several qualifications which
mast be complied with in the final plans and specifications.)

Upon the acceptance by the local board and the State Department of
Education of the working drawings and engineering specifications, the
steps may be taken to secure bids and let the contracts for construction.

Procedures

State law normally that contracts for construction of new
facilities be awarded on the basis of competitive bids secured after a
period of required advertising. The arclLtect works closely with the
attorney for the board of education on bidding procedures.

The architect normally takes responsibility for preparing the adver-
tisements, bid forms, bid bond forms, performance bond forms, and forms
of agreement between the board of education and the successful bidders
(Guide for Planning..10ml Plants, 1958).

Several important considerations must be resolved at this time:, such
as:

o Timing of bids -- Certain seasons result in lower bids.

o Rejection of bids -- Lineted conditions justify rejection,
i.e. price too high.

o Priority plan

o Portable units

- - Whether to provide for a base bid with
additional alternates or one package
bid only.

- - Whether to include the furniture and
portable equipment as part of the total
contract package or bid these separately.



o General contract -- One general contract or several separate
ones.

Awarding the Contract

Bids normally must be submitted in sealed envelopes at a specified
Um, and place. The bids are publicly opened and read and are entered
in the minutes of the board of education. The bids are then analyzed,
usually by or with the assistance of the architect. The contracts usually
are awarded to the successful bidder at a subsequent meeting after the
analysis of bids has been completed (Guide for Planning School Plants.,
1958).

The standard form of contract employed has been developed by the
Ameri-an Institute of Architects. Departure from the form should be
made only upon the advice c,f legal counsel. This form of AIA contract
consists of a 10 page document covering 44 articles of general conditions
of a contract for the construction of the structure.

Supervision During Construction

The architect sees that the building dimensions are correct and
that it is properly oriented on the plot from the beginning of construc-
tion, He keeps a schedule of the work and adjudicates differences among
the contractors. He supplies instructions and detailed drawings where
needed in addition, to the contract drawings; and he inspects the shop
drawings, e.g. for steel work, cabinet work, or setting drawings for
terra cotta, with minute care. He is a consultant to the contractor on
materials, measurements, and many other details. He establishes a sched-

ule of values and against it checks the contractor's claim for periodic
payments on a -percentage of work done; thus he certifies all payments to
contractors. He arbitrates controversies arising out of the contracts.
He handles change orders affecting the amount of contract. He coordinates

the work of other inspectors. It is clear that these tasks are of an
executive and supervisory character. Ultimately the architect's reputa-
tion is at stake, and he tries to see that his client, the school district,
receives maximum value in the project (Strevell and Burke, 1959).

Often on construction of this type the board of education hires a
"clerk of the works" who inspects all materials and processes during con-
struction.

./Lc22ptance ofasnatadjacility and_paymtg.

Upon completion of the project, final inspections are nade by the
architect together with the board of education or its representatives.
Modifications, if necessary to conform to specifications and working
drawings under the contract, need to be made before acceptance of the
building by the board of education. The final payment to the contractor

needs to be withheld until the work of the contractor has been formally'
certified by the architect as having met the requirements of tne contract.
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FINANCING PROGRAMS OF TECHNICAL EDUCATION
by

Joseph T. Nerden*

In the recent publication, "Local, State and Federal Partnership in
School Finance," Arthur F. Corey indicated: "School finance in America

in 1966 is in chaos. That is to say, it is in disorder and confusion.
This crisis, for such it is, exists not because of our professimaal leader-
ship in school finance, but in spite of it, Educational literature is full

of dire warnings which have gone unheeded." Corey (1966) indicated that
public school personnel have far more useful and accurate information con-
cerning how to finance education than they are permitted to use. In a

sense, this situation is reminiscent of the anecdote of the farmer who

refused to attend evening adult classes conducted by the Agriculture Exten-

sion Division, saying, "I don't need any further help and education, since

I am not now farming half as well as I know how already." This salient
point of view in school finance may be debatable, since it is not purely
the matters of seeking sources of funds, budgeting them, and expending them

that make up the bulk, of the reoponsibilities which must be assumed by

those who are responsible for financing programs of public and technical

education. Knowledge of school finance presupposes that the individuals

responsible for major money matters be concerned with many more important

factors than just the numbers of dollars involved. Educational finance is

concerned with many aspects of the total school education program which

are indicated here but briefly.

Basic Factors Which Affect Financing of
Technical Education

Philosophy

Finance is concerned with the philosophy of vocational and technical

education held by the technical education administrator. If his philosophy

is that which includes meeting the needs of all individuals who make appli-

cation to the institution for some fora of technical education, his proced-

ures for financing the program will be in one direction; if, by contrast,

his philosophy of technical education is narrow, and only certain levels of

technical instruction are provided within an institution, then his philosophy

will provide quite a different basis for financing the program of instruction.

Either philosophy, when translated into dollars, must anticipate buildings,

facilities, staff and all other operating expenses in terms of the philosophy

held, and the results will be quite different. Hence, it is imperative in

the very beginning to settle upon a philosophy which includes answers to

such questions as: Whom shall we serve? What shall we serve? What facili-

ties do we need to serve such parsons? Whal; level of instruction is

anticipated?

Political Attitudes in the Region

Finance is affected by the political attitude and the manifesta-

tions of the power factors in the re ion. If, for instance, the

*Dr. Nerden is Professor, Department of Industrial and Technical Educa-

tion, North Carolina State University.
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political structure of the state is oriented in the direction of making
the state one of a highly industrialized group of states, or if there
is a strong effort being exerted toward attracting industry to the area
and of holding and expanding the industries currently located in the
region, then there is a likelihood that a very liberal attitude on the
part of the political structure will be evidenced in matters concerning
finance. Politics is also concerned with the attitudes and feelings of
those of the electorate who are on the lower levels and who are likely
to have to react to a bond. election or a referendum permitting the
direct appropriation of fluids for building, equipping, and maintaining
technical education facilities. Certainly finance must then be con-
cerned with the attitudes held by the general population in the area,
and where this attitude is positive and constructive and forward-looking,
the financing of the institution will be facilitated with ease. Where
the need for public information and assistance is urgent in providing
the population with information concerning the value to the region of
technical education, both socially and economically, then the financing
will show the reluctance on the part of some individuals to expend
funds, particularly if in their ignorance, they see little if any
possible value to the region.

The "Status Quo"

Financing of the school and its facilities and budgeting for recur-
ring expenses will be affected by the "status quo" in the community.
This "status quo" should be considered quite apart from the requirement
for widespread community information of the type indicated in the pre-
ceding section. Strategy is all-important in matters of finance, since
Binds needed to build and equip a technical institution usually are
obtained only through regular public sources and only when the majority
of the electorate believes that it can afford the investment. The
strategic time for the scheduling of a bond election, the state of the
tax structure in the region, and other such elements as the numbers of
other types of schools that have been built recently or which are
anticipated for the total school program would all have to be part of
the consideration. Financing of technical education must be concerned
with the timing and the strategy of the particular region, and the sit-
uation will be different for each region.

The Conflict Between Vocational and
Liberal Elements

Finance is concerned with another aspect of public opinion and
acceptance. In sane communities of the nation where there is still a
strong reliance upon liberal education as the only kind of education
to fit an individual for the world of work and for participation in a
world society, there is little likelihood that a program of technical
education will be generated spontaneously in the population and carried
forward with any degree of enthusiasm. In some of the community col-
leges currently in operation in the nation, this element is noticeable,
aid the lack of success of the occupationally oriented curriculums in
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these community colleges may be in part attributed to the reluctance of

some of the members of the community, and even members of the boards of

trustees of such institutions, to grant equal status and respectability

to occupationally oriented curriculums. Hence, in the financing of

technical education, the technical educator must continually be cog-

nizant of the necessity of working with the individuals in the area

which the institution is intended to serve. This he must do to amel-

iorate to some degree attitudes which would in the final analysis defer

the necessary action required to put into operation an appropriate pro-

gram of technical education. Examples of this need to be constantly

aware and fully cognizant of public opinion and acceptance for vocational-

technical education may be noted in a number of the junior and community

programs in the nation. In several, the intent is to make "little ivy-

league two-year colleges" of the institutions, in the hope that such a

procedure will bring a degree of status and respectability to them, the

inference being that anything of a vocational or technical nature would

lower their status. On the other hand, in Quincy, Massachusetts, a

large city in the industrial northeast, public opinion and acceptance

of vocational-technical education is at such a high level that several

million dollars recently were actually put into the escrow account of

the school department well in advance of the actual building of the

new vocational-technical school for the region. This action showed a

confidence in the technical education personnel at the sane time that

it illustrated an attitude held by the general public concerning the

values which vocational education might bring to the community and

the area. Further, unless the general public urderstands the specific

Objectives of technical education, is familiar with the kinds of stu-

dents that are accepted for enrollment in the programs of the institu-

tion, and feels a part of the need to help these young people to prepare

for job opportunities currently available, the responsibilities of the

individual or committee financing technical education tend to multiply.

One item of major importance which should be part of the general infor-

mation held by the public, for which the school purports to provide

services, is the fact that technical education will require an invest-

ment of funds much greater in magnitude than that for any other kind

of public education.

Kn3ekeS2IcerraowliSources of Funds

Financing of technical education presumes that the individuals

who are responsible for the program of financing the project be fully

cognizant of the ,,ources of funds from federal, private, local, and

state sources. They should know the answers to such questions as the

following: How much of the technical program anticipated for the school

may be reimbursed fran state and/or federal funds? Instruction? Facil-

ities? Supervision? All? Under what conditions will reimbursement be

possible? If reimbursement is made available, what will be the net cost

to the school annually for conducting the technical programs? Do the

overall school administration and the general public as well as the

political structure in the region also know of the possibilities avail-

able for reimbursement of some or all of the technical programs?
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Reimbursement may be possible from a wide variety of state and/or
federal legislative acts. For instance, where technical education is
offered on a secondary level, those responsible for financing the pro-
gram should carefully review the possibilities provided in the Elementary
and Secondary Education Act of 1965 for opportunities to improve the
program of secondary level technical education with funds made available
under the Act. In Maine, the State Department of Education has already
obtained from Title V of the ESEA well over $100,000, with the expecta-
tion that these funds will be used to conduct a statewide study of the
need for vocational and technical education. This is interpreted within
the provisions of the Act to indicate that the expenditure of the funds
will improve the services of the State Department of Education and will
make possible its operation at a higher level of efficiency. Here then
is a prime example of funds being made available from an Act which is
not primarily one of vocational intent. In his responsibilities for
conducting the financial program of a school district or region, the
administrator must be aware constantly of the possibilities of each of
the laws and provisions in order that he may obtain every penny of Hands
made available for the purposes accommodated by the law.

Social and Economic Implications for
tb, Region

Financing of technical education must also be concerned with the
social and economic implications for the region. The administrator
responsible for financing the project must be prepared to present posi-
tive points of view concerning questions of the following nature: Is
it expected that the technical programs will meet only those needs of
the youth and adults required for the industries and businesses in the
region, or is the intent of the technical program to be much broader
and to meet the needs of youth and adults, wherever they may wish to
travel and work? the program of technical education concerned only
with the economy of the immediate area, or is the intent of the tech-
nical program to bolster the economy locally at the same time that it
contributes to the economy of the state and the nation? What is 411e
posture and responsibility of the program of technical education where
it is in direct contact with the social concerns of the communities
which are now requiring increased attention to minority groups, along
with the provisions of technical education facilities for the socially
and economically deprived individuals?

The Legality of What Is to Be Financed

Technical education financing requires a knowledge of the legality
of what is to be financed. Administrative concern with financing must
be fully aware of those parts of the operating school program which
under the law require a contribution to be made by students or staff
or others. Conversely, in certain parts of the nation, it is illegal
to make any charges whatsoever for public education. This is especially
true on the secondary level where, in some states, the student is
entitled to a free public technical education at no expense to himself.
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The illegality of fees and charges in such cases is clearly indicated,and it would certainly be illegal to anticipate income from fees andcharges by the establishment of requirements that students preparethemselves with any of the minor tools needed in connection with thetechnical instruction in such fields as mechanical drafting, industrialelectronics, and architectural drafting. Where mechanical draftsmenare required to participate for several weeks in related technicalinstruction in a machine shop, it would likewise be illegal to requiresuch students to purchase such minor equipment as a steel scale or amicrometer. Legality of financing has often opened up many serious
arguments, particularly where the program of financing bears upon theexpenditure of funds for which budgeting purposes did not anticipatea need. The administrator responsible for financing a technical pro-gram must continuously be cognizant of the need to expend funds onlyfor those parts of his dollar budget program for which provisions weremade and funds granted. Corbally (1962) deals extensively with thistopic and cautions administrators to anticipate in such budgeting,
the likelihood of future contingency and emergency financing. Onlyunder those conditions where a contingency fund is made available andconditions surrounding the use of contingency funds are identified
may the administrator with confidence made use of funds in a budget.

Knowledge of Financial Procedures

Financing of technical education requires knowledge of procedures.
Administrators who are charged with the responsibility for financing
technical education may learn the hard way, but they may make their
tasks much easier if they know in advance that there is advantage tothe responsible agency when an organized approach is made to the prob-
lem of finance snd a step by step procedure is followed. It is not
the purpose here to identify a long list of the steps, but any such
list should include the following:

1. There should be assembled all of the pertinent facts and
figures concerning the needs of students for training,
as well as the employment opportunities which graduates
have every reason to expect will exist at the conclusion
of the training, whether those job opportunities be local
or at a distance front the training center.

2. Public information must be well distributed concerning
each of the items above and a constant flow of informa-
tion maintained to the tax-paying general public.

3. Since the school is an instrument of the public and must
be responsive to the needs of the public, all business
matters concerning the school must be carried on in full
view of the public. These business matters concern con-
tracts, purchases of equipment and materials, salary
structures and schedules, and other such matters. An
example of this need for knowledge concerning methods and
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procedures for conducting finance was indicated in the
February 7, 1966, issue of the New York Times, in which
it was estimated that the State of Connecticut's contri-
bution to an elementary school in Norwalk, Connecticut,
amounting to $500,000 was in danger of being withheld
only because of a technicality overlooked, in the formal
advertisement of construedon bids. The matter has since
been settled, of course, but the error could rightly be
charged to the lack of knowledge of the individual whose
responsibility it was to prepare for the financing of a
program of education. The same kind of problem has had
its counterpart many times in the field of technical
education, and while the administrator's chief responsi-
bility, he believes, is with the "manipulation of dollars,"
occasionally he does not ultimately get to the point of
having this opportunity to manipulate the dollars since
his lack of knowledge of procedures and methodology for
conducting financial matters has ruled him out of the
possibility.

The Patterns of Organization

Financing of technical education has several other characteristics
which must be considered. These include a consideration of the pattern
or organization planned for. the school, as well as a most important
fccet of financing, that of making financing serve the purpose of help-
ing to develop future leadership in the field of technical education.
In the first case, financing presupposes the knowledge of administrative,
supervisory, and instructional patterns of organization which would
result in the identification of the actual numbers of supervisors and
administrators necessary to carry or, day, evening, and/or extension
programs. The identification of the specific responsibilities and duties
of each classification of person would provide basic it concern-
ing how many of each classification or category of service would be neces-
sary to staff the institution with supervisory, administrative, and
teaching personnel. A question often raised in connection with this
kind of consideration is: Does each kind of activity of a supers sore
or administrative nature require a totally separate individual, or is
it. not possible to combine several duties within the position of a single
professional staff individual? Still further, in the concern for the
pattern of organization, the administrator should give much thought to
the purchase of supervisory and /or administrative services on an hourly
basis instead of on a full-time basis, 'especially where the enrollments
in the technical programs are low and the overhead costs of salaries for
supervision and administration may be prohibitive.

Where the concern is for in-service growth of the faculty, every
possible opportunity must be seized for assisting individuals to grow
into positions of leadership in the field of technical education. This
is especially true at the present time when there is a critical shortage
of this category of high caliber personnel. Hence, in matters concerning
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budgeting, financing, accounting, and management of programs of tech-
nical education, excellent opportunities prevail for the administrator
to make effective use of the procedures and methods to assist other
members of the school or regional faculty to grow into knowledgeable
and effective leadership positions. Throughout the total program of
finance (which involves all of the characteristics identified in the
several items discussed up to this point), there is much learning which
may take place, and this learning is essential to the effective admin-
istration of any program of techr lal education. Members of the teach-
ing staff, or individuals in a department-head type of Position, or
others within the technical education staffing pattern should be given
every possible opportunity to participate in these activities, to the
extent that time for this purpose maybe made available to them. In a
sense, to the extent the administrator assists in the growth of profes-
sional personnel in the institution, to the same extent he is demon-
strating a level of cognizance and a knowledge of his responsibility to
help them acquire the additional learnings required for future leadership
positions. Finally, the progressive, democratic administrator should make
every possible use of the needs and demands of the school to help bind
the technical school faculty together with a common purpose and common
understanding of education and its financial costs and problems. The
social process in supervision and administration, the involvement in the
school finance program, and the opportunities to grew into leadership
positions maybe initiated, augmented, directed, supported, and guided
by the intelligent administrator.

Methods of Financing Technical. Education

There are about as many different ways of financing technical edu-
cation in the United States as there are different kinds of programs of
technical educatiwi. Some programs operate directly under a public
school board, others operate under a public board, others operate under
a board for higher education, and still others operate and are conducted

by trustees who in turn report through a board of higher education or a
board of regents. Many other kinds of programs of city-wide, county-
wide, or state-wide nature are conducted in the nation. As was pointed

out in the earlier section, the importance is not so mucn a matter of
the organizational structure under which the program of technical educa-
tion is to operate as it is the intelligent management, orgcnization,
and financing of the program which takes into cognizance all of the fac-
tors indicated earlier. Each of the different methods of school opera-
tion much be financed, and each has its merit when considered from the

standpoint of the needs of the area, the community, or the state. At

one time, it was believed that a small state could best operate its pro-

gram of technical education by adhering to a central state control of
its schools and a central state financing of the system of schools.

This was the pattern that was developed in Connecticut and is the one

under which that state is still conducting its vocational and technical

programs. The merits and limitations of such a system will be discussed

subsequently. The size of the state (which was a contributing factor
in Connecticut) quite evidently did not apply when the State of North
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Carolina developed its extensive system of Industrial Education Centers
and later converted the,: to a system of comprehensive community col-
leges and technical institutes. Here the size: of the state apparently
made no difference. Other stateE, such as Florida, California, and
South Carolina organized quite extensive statewide programs in the fie.d
of technical education. It would take much time to discuss the relati.re
merits of each, but suffice it to say that with the needs of the state
and the regions of the respective state under consideration in each
case, the merit of each type of state system may be successfully defended.
However, there are characteristics of each wrdch when singled out bear
specific mention and attention. In the case of the statewide operation
of technical education program; in Connecticut, the schools in that state
are totally owned, conducted, staffed, maintained, and supplied from a
central state treasury. Supervision ard administration as well as
teacher education are centralized in the State Department of Education,
Bureau of Vocational Education, which results in many similarities in
the operation of the 18 institutions, much flexibility, and, to same
extent, commonality of purpose. On the other hand, in the system of
43 individual units now 11J.rt of the statewide system of community col-
leges in North Carolina, nearly every one of the institutions has its
own individual board of trustees and :Ls particularly responsive to the
needs of the immediate region. The programs of technical education
offered, in each of the 43 units is carefully identified with the region,
and while the program lacks same of the flexibility which may be noted
in Connecticut, there are certain strong characteristics which deserve
commendation. The development of a program in North Carolina requires
considerable local participation, local funds, and local initiative.
The feeling that the school is part of the region and is the remit of
regional need and determination to have a 'program of technical educa-
tion is a strong argument for local participation in a statewide pro-
gram.

On the debit side, the lack of flexibility in one program and the
extensive use of the flexibility factor in the .other is worthy of note.
In Connecticut, for example, since the budgeting and. financing activity
is centrally located witain the broad program of vocational education
of the State Departtcnt of Education, it is possible to transfer funds
within the system and make them available on short notice, where in
other statewide programs such as those conducted in North Carolina,
Florida, California, South Carolina, and other states, the use of funds
originally provided for one institution are not as easily transferred
out of the budget of one unit for use by another. This would be true
also of the transfer of equipment, facilities, staff, and other charac-
teristics of the operating program.

The investment of funds in technical education is considerable
and often requires that several regions or even counties give considera-
tion to joining forces in the provision of facilities and the mainte-
nance of an institution for the development and training of personnel

for technical positions. The State of New York with its rather extensive
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BOCES has done much to bring to the attention of the nation the thinking
and devices that might be brought to bear upon the problem of providing
regional educational services for students. The Board of Cooperative
Educational Services (BOCES) has made it possible for several counties
to get together on the financing of a particular service or facility
needed by students in any part of the state. Approximately 15 BOCES
areas were established and studies conducted during the last five yearsout of which came recommendations for the provision of technical educa-
tion facilities to meet the need of the youth and adults in the regions.
These BOCES units require that several counties merge on the matter of
coordinating their resources and their personnel in order to plan,
organize, supply, equip, administer, supervise, and finance programs
of technical education. State support is provided, and through the
Office of the State Director of Vocational Education, same federal funds
are also provided for this purpose. This is an especially effective
means of providing services in areas where any one region, town, city,
or county would find it too much of a burden to begin operation of a
technical facility on its own. Large regions of other states have given
significant thought also to the development of to finical facilities on
a multi - county basis, and these are illustrated by the four-county pro-
ject in East Central Illinois in which the four counties of Champaign,
Douglas, Ford, and Piatt joined forces, intelligence, and resources
toward the planning and development of a post-secondary technical facil-
ity to be located in the Champaign County area. On the eastern shore
of Maryland, the same procedure was followed, and four counties (Caroline,
Queen Anne's, Talbot, Kent) gave careful consideration to the technical
needs of the four-county area. Joining forces through both their county
resources and educational leadership has provided the beginning plans
for Chesapeake College, a two-year institution soon to be erected in
that area.

It has been pointed out many times to the members of state legis-
latures, to congressmen and senators of the U. S. Congress, and to most
citizens where an institution of technical nature is under consideration
that the investment of binds for technical education often is double that
for similar facilities, staff, and maintenance of ongoing expenses for
other kinds of institutions. "Investment in the technical future of the
nation" is stressed, but individuals often refer to the investment as
"expense." It is often advantageous to show graphically the returns
both socially and economically to a region, state, and the nation when
individuals are prepared for careers in .",;he field of technology and by
virtue of their employment return dividends to the region. The revela-
tion of cost vs. return often provides an excellent basis for keeping
the tax- paying public aware of the advantages of investing in the prep-
aration of highly skilled personnel for this technological era. This
is not a matter to be handled lightly, however, for the investment in
technical education is often as much as $1,000 per student per year.
On the other hand, and by contrast, the public school education pro-
vided for individuals of the same chronological age but in the liberal
elements of education often approximates $600 or less per year.
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Several other forms of technical education are conducted in the

nation, and these are worthy of note and study. Many private technical
education facilities, some of which have been in the field of technical

education for many years, have been involved in the preparation of tech-

nicians prior to the strong development of public technical education.

It is not the purpose of this paper to review the relative merits of

the public vs. private technical education organizations. Rather it is

important to note that with the critical shortage of technically trained

personnel, all possible facilities are needed which will contribute to

the corps of trained technicians needed in this technological era. Some

colleges and universities conduct programs of technical education, but

these are generally of the highly technical engineering-oriented cate-

gory and/or of the agricultural technical category. At many universities,

two-year agricultural technical programs are conducted and result in the

graLting of an associate degree. These programs enable individuals to

move out immediately into occupations requiring a knowledge of both the
agricultural and technical aspects of their field while at the same

time they provide open end education which enables the graduate to

enroll in a four-year program of agriculture with two years of transfer

credit. The same procedure pertains to the two-year highly technical
engineering-oriented curriculums offered by some colleges and universi-

ties. However, under the aegis of a university which offers an engi-

neering program and at the same time a two-year technician training pro-

gram, there is always the possibility that one will be regarded as of

lesser status than the other. In sane cases, individuals who enroll

in the four-year engineering college program and who encounter some

difficulty are advised to enroll in the technician training program,

Psychologically, such an enrollee is at a disadvantage, and the results

are appropriate and in proportion to the status and recognition which

he feels he has inherited. Also, in the financing of such a university

based program, problems ensue. With the many schools usually operating

within the broad framework of a university, and with each of these

schools competing for the rather limited dollar resources available within

a university, there is little likelihood that the technical institute so

operated will find ready access to the funds that it needs to conduct

the kinds of programs which may be urgently needed and urgently requested

by the region being served by the program of technician training. While

some colleges and universities conduct excellent technician training

programs, it would be unfortunate to leave the impression that location

on a college or university campus automatically guarantees status and

respectability. FUrther, problems of financial facilitation may be

insurmountable in some cases and may result in stifling the program of

technical education.

Sources of Funds for Technical Education Programs

Earlier in this paper it was indicated that from a variety of

sources, funds may be available for conducting programs of technical

education. In most cases, individuals are fully aware of the possi-

bilities of the availability of local tax funds as well as state or

county funds for conducting technical education. However', the need to
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consider carefully the sources of federal funds which might be provided
for a variety of technical education purposes is essential. Careful
study of the Vocational Education Act of 1963 will reveal that funds
are available not only for reimbursing the salaries of teachers, super-
visors, administrators, and others directly connected with the progrs
of technical education, but also that funds may be used for the con-
struction of buildings and/or for the renovation of facilities for inaug-
urating a program of technical education. Further', careful study of the
Vocational Education Act of 1963 will disclose that the possibilities
for staff improvement and growth are reflected in the provisions of the
act for ancillary services which enable an institution and its cooper-
ating teacher-education agencies to provide the kind of professional
growth programs critically needed by the kinds of administrative, super-
visory, and/or teaching personnel that are inducted into technical edu-
cation programs. Other federal acts also provide possibilities. These
include the George Barden Act, and one's interpretation of the titles
of the George Barden Act may very well determine the extent to which
these titles may be brought to bear upon the financial support of the
program of technical education. Under Title II of the George Barden
Act in which health and other paramedical areas of health instruction
are considered, strong support for the development of technical programs
is provided for nursing and nursing facilities, hospital, nursing home,
and other health-oriented occupations. Title III of the George Barden
Act has long been a valuable source of financial support for technical
education and in a sense provided the pattern for further support now
reflected in the Vocational Education Act of 1963. The technical educa-
tion section of the George Barden Act (Title III) which placed special
emphasis upon the highly technical occupations in the interest of the
national defense and which provided extensive funds for equipment as
well as reimbursement of salaries of a variety of kinds, did much to
expand the field of knowledge with regard to area vocational education
programs and the need for facilities of this type to augment all others
in the training of personnel for technological fields of employment.
Many other kinds of federal legislation provide opportunities for the
administrator to obtain funds for the further development and improve-
ment of programs of technical education. These federal acts include
Higher Education Facilities Act, the rapidly expanding Manpower Devel-
opment and Training Act, The Nurse Training Act of 1964, and even the
recently passed federal legislation, The National SEA Grant College
Act. This last-named legislation provides ten million dollars in
fiscal 1967 for the development of programs designed to provide scien-
tists, engineers, and technicians deemed necessary in the wide variety
of technical occupations now associated with the sea.

The administrator of a technical program should have cortinuously
at hand copies of each of the important educational acts, whether they
be specifically vocational or otherwise. Frequent review of the possi-
bilities contained in these Acts, and frequent discus ;ions witl) the
attorney general of the state, with the State Education Department
authorities, and others will reveal many uses for which funds in these
acts may be employed for developing programs of technical education.
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Some Selected Factors Affecting Financing
and Budgeting for Technical Education

In this section of the paper, actual dollar figures are provided.
For example, figures are supplied in connection with the estimated
costs for erecting and equipping a technical institute to provide
instruction for 910 full-time day students as well as approximately
3,000 adults who would be attending evening, adult, and extension pro-
grams of a technical nature. The information contained herewith indi-
cates the extent to which site must be provided and the cost of a

building made a consideration of the financing operation. Each of the
items is deserving of extensive discussion, but space does not permit
this. References are made to specific items only in the hope that
attention drawn to these items will provide additional light on charac-
teristics of the program of finance which are usually debated widely.
Amounts and percentages shown in the tables which follow serve only to
indicate approximate constants which would apply in a highly indus-
trialized region.

A cautious approach to probable costs of facilities is provided
by the guidelines included in the American Vocational Association pub-
lication which discusses the need to be judicious in the choice of an
architect who is familiar with the kinds of construction needed for
technical education (American Vocational Association, 1963).

The $20 per square foot indicated as the cost of erecting a tech-
nical institute may be used only as an average. As recently as 1965,
the U. S. Office of Education used $15 per square foot (U. S. Govern-
ment Printing Office-0E-80040, 1965). Recent buildings constructed in
the industrial northeast have cost as much as $27 *per square foot while
buildings conducted in the Carolinas have been shown to cost but half
that amount. Needed in such instances is immediate and careful identi-
fication of what is included in the cost per square foot. On the one
hand, all of the equipment which would ordinarily be installed by the
contractor at the time of the construction is included, while on the
other hand, no equipment of any kind is included in the building esti-
mate. Upon close examination of the details, one often finds that the
range of a flat constant is not so extensive as it might have first
seemed.

Attention is drawn to the item under building cost estimate which
refers to the "Cost of Purchasing Equipment." This is an item which
ofteu receives little if any attention in the plannirg and budgeting
of a new institution. The actual cost of purchasing the needed equip-
ment for shops and laboratories for a new building requires personnel,
time, and dollars. .This activity is represented in the table as a flat
$25,000 for a $3-1/3 million project. It involves not only personnel
and time but space and contractual services such as telephone, telegraph,
express, heat, light, and, in some cases, actual travel to locations
where equipment and other items may be seen in operation.
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TABLE #1

TECHNICAL INSTITUTE TO SERVE A REGION
910 Full-Time Students (day)

3,000 Evening and Adult Students (evening)

BUILDING COST ESTIMATE

A. Site

Approximately 50 acres @ $3,000 /acre $150,000
including limited site improvement

B. Erection Costs

Approximately 110,000 sq. ft. @ $20/sq. ft. $2,200,000

C. Contingency Fund

Approximately 5% of the cost of erecting the building $110,000

D. Architectural Fees

Approximately 6% of the total of items B and C $138,600

E. Estimated Equipment Costs

Approximated from similar institute laboratory and classroom
facilities $710,000

F. Cost of Purchasing Equipment

Office Space, Clerical and Secretarial Assistance, Office
Supplies, etc. $25,000

Approximate Total $3,333,600

CURRICULUMS OFFERED

Engineering-oriented Technical 6
Industrial Technician 4
Business-oriented 1.

In specific cases when a technical institute offers only engineering-
oriented technical instruction, a rule of thumb often is used. This rule
of thumb indicates that approximately $5,000 per student is needed to
acquire an appropriate site, erect the building, and equip it ready for
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occupancy. This would mean that a technical institute which mould offer
engineering-oriented technical programs, designed to accommodate approxi-
mately 600 students, would require very nearly $3 million for the erection
of the building and for fully equipping it. Actual detailed cost analyses
made after such buildings have been constructed and equipped have indi-
cated that the rule of thumb is exceedingly close.

In instances where technologies other than the highly technical engi-
neering-oriented variety are the concern of the administrator, other fig-
ures must be interpolated in the calculations,: Thus, where business and
secretarial types of technical programs are anticipated, a flat rule of
thumb figure of $2,000 per student is adequate. Still further, where a
second level of technician training is the concern of the administrator,
still another figure used as a rule of thumb may be considered. In the
training of industrial technicians, those who would normally find their
way into mechanical drafting, architectural drafting, air-conditioning
and refrigeration, industrial electronics and similar fields, the flat
rule of thumb of roughly $4,000 per student is appropriate. Thus, with
several rules of thumb including $5,000 per student, $2,000 per student,
and $4,000 per student, the administrator is faced with striking an
average. The anticipated enrollments in each of the major categories
would affect the final selection of a flat rule of thumb figure. Hence,
no attempt is made here to indicate how this final constant would ulti-
mately work out. Each situation would require a separate calculation.
In the information supplied in the following table, the actual dollars
indicated are those which were used by the institution indicated in
Table 1. This technical institute will soon be ready for construction.
Expected occupancy is September, 1968.

The Adult, Evening and Extension

P.MEE.La

The offering and the conducting of such courses and curriculums
as maybe needed to serve personnel concerned with part-time, evening,
and adult instruction are some of the several important objectives of
the technical institute. It maybe the intent to make this kind of
instruction self - supporting, however. Fees per course, appropriate to
cover the cost of instruction, materials, and other collateral costs
(light, heat, janitor service, etc.) would have to be calculated and
published in the catalogs and folders which describe the offerings. In
general, however, the cost per course to the student would be a propor-
tionate part of the cost charged per year of day school instruction.

Attention should be given to the matter of estimated annual recurring
costs of operation and expected income as shown in Table 2. In many
states, the actual cost of post-secondary technical education is divided
three ways. The student pays one-third, the state pays one-third, and
the school organization pays the balance. The income derived from the
state and the student must be a considered part of the financial pattern
for the school, and this is shown in Table 2. It should be noted that
while the ongoing cost of instruction is indicated at approximately $800
per student per year for an institution of this nature, several states
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ESTIMATED ANNUAL RECURRING COSTS OF OPERATION AND EXPECTED INCOIE

The First Year of Operation

Operating Incase:

Government Appropriations
State

1/3 of the cost for approximately 540 students
estimated at very nearly $800 per student per
year

Local matching contribution

Student Fees 540 students @ $267/yr.

Federal Grants

These would be made to the state and would
be reflected in state reimbursement policies
concerning construction costs, equipment,
reimbursement of salaries, etc.

Departmental Sales

Other Income

(Estimated) Total

Operating Expenditures:

Cost of Instruction

Approximately 36 teaching staff and department
head salaries @ approximate average of $8000
Teaching Assistants 5 @ approximately $6000

Library
Cost of acquisitions as recommended. by
American Library Association
540 @ $2.50/student/year

Publications and Technical Journals

Student Services
Guidance and Counseling
Cost of "Recruiting"

Publications, Catalogs, etc.

General Expense

Instructional materials telephone, freight
and express, postage, mimeographing, print-
ing, etc.
540 students @ $20/year (first year)

Plant Operation
Neat, light, power, building and grounds,
maintenance, water, repairs, etc.

General Administration
Salaries of Administrative and Supervisory
Staff 4 @ average of $11,000

Non-professional employees 6 @ Average of $3000
Building Utility Staff 2 @ $3000

(Estimated) Total
First year of operation
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$ 144,000

144,000

144,000

None

None

$ 432,000

288,000
30,000

1,350
500

10,000
2,500
2,500

10,800

28,350

44,000
18,000

$ 1142,000
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TABLE #2--Continued

The Second Year of Operation

Operating Income:

Government Appropriations
State

1/3 of the cost, of 910 students estimated at
$800 per student/year $ 242,000

Local matching contribution 242,000

Student Fees 910 students @ $267/yr.
(approximately) 242,970

(Estimated) Total $ 726,970

Operating Expenditures:

Cost of Instruction
Approximately 60 teaching staff and department
head salaries @ approximate average of $8500
This includes an increment for the teaching
staff of the previous year 510,000
Teaching Assistants 7 @ $6000 42,000

Library
910 @ $2.50/year/student 2,275
Publications and Technical Journals 800

Student Services
Guidance and Counseling 10,500
Cost of Recruiting, Travel, Publications 5,000

General Expense
Instructioml materials; telephone, express,
postage, mimeographing, printing, etc.
Average: 910 students @ $20/student 18,200
Supplies for laboratories (advanced students) 10,000

Plant Operation
Heat, light, power, maintenance of building
and grounds 38,000

General Administration
Salaries of Administrative and Supervisory
Staff 4 @ $11,600 average (includes annual
increment for staff employed last year) 46,400
Non-professional employees 8 la $3200 average 25,600
Building Utility Staff 4 e $3200 average 12.800

(Estliated) Total
Second year of operation
and thereafter $ 721,575
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by virtue of careful scheduling, prudent class and laboratory schedulingand use of facilities have operated and are still operating programs of
technical education below the cost figure of $600 per student per year.
Other states, in their beginning phases Df technical operation, are oper-
ating as high as $1,100 to $1,200 per student per year. Rutgers Univer-
sity (Merlo and Walling, 1964) has provided a guide to classroom and
laboratory scheduling. Small classes, high salaries, lack of efficient
faculty assignment and facility utilization, lack of long-range planning
and other factors, Rutgers University points out, are involved in these
higher figures. Each would have to be considered separate and apart
from the others to determine steps necessary to reduce the costs of opera-
tion. All technical education is not conducted on the post-high school
level. Much technical education has been conducted in Connecticut, Massa-
chusettst New York, and New Jersey (Smith, 1963) on the secondary level
for many years, and many states have developed highly effective secondary
technical education programs. Hence, for the kind of institution which
might be needed to provide technical education on the secondary level
and to meet the needs of secondary school youth who plan to prepare for
occupations that are currently available (and prestmably will be avail-
able to them upon graduation from the 12th grade), additional information
is provided concecning the costs of construction of a vocational-technical
school which conceivably might be constructed and equipped to provide the
required technical curriculums. (See Table 3.)

The Future inlIsimotina Technical Education

As the need for technical education continues to manifest itself
throughout the nation, it must be contingent upon each educational agency,
on its appropriate and chosen level, to assume the responsibility of pro-
viding adequate technical educational services and facilities far the
preparation of youth and adults for the fields afforded by our phenomenal
technological growth. The patterns of finance will vary of course, but
there is a discernible trend now toward regionalization of services and
the merging of forces and intelligence to provide the kinds of support
and guidance needed for technical education. In the next decade, indica-
tions point to the further regionalization and building of merged county
units. Financing of technical education, whether on the secondary, post-
secondary, or college level, will reflect the understandings held by the
educational community to provide technical education for individuals at
the time when these individuals are motivated, see the meaningfulness of
the instruction, and have a need to prepare for a technical occupation.
In the future, financing of technical education will need to be more cog-
nizant of the demonstrated needs of individuals and correspondingly to
place less emphasis upon decisions to provide "certain kinds and levels"
of technical education, especially where these decisions have been arrived
at in "swivel chair" or "ivory tower" fashions and with little reference
to facets of the individual noted above. Democracy in decision making,
innovation in program design, creativeness in buildings and equipment
matters will require that the financial handling of technical education
be accompanied by a high level of educational knowledge, educational
philosophy, and attention to the social and economic implications of tech-
nical education for our people and our nation.
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TABLE #3

Finapcial Requirements for the Purchase and Cost of
Developing Site Installing Utilities; Erecting,
Equipping Buildings; Architect's Fee; Department of
Public Works' Fee; Contingency Fund for a Proposed
New Regional Vocational-Technical School Serving
the Lower Naugatuck Valley, Connecticut.

370 Full-time all day students (Day Program)
800 Adult and part-time studentb (Evening Program)
8 Full-time curriculums (grades 10, 11, and 12) including:

Industrial Electronics
Mechanical Drafting and Design
Tool and Diemaking and Design

Sit Expenditure

Estimated cost of site (minimum 25 acres) ..... . . . . $ 100,000

Erection Expenditures

Estimated cost of school buildings, based on
74,065 sq. ft. of floor area at $20 per sq.
ft. including utilities and site development

Estimated Contingency Fund based on 15% of
the estimated cost of buildings including
utilities and site development ($1,481,300)

Estimated Architect's and Engineer's fees
based on 5.37% of the estimated cc t of
buildings including utilities, site develop-
ment and contingency fund ($1,703,495)

Estimated Department of Public Works fee based
on 2-i% of the estimated cost of buildings includ-
ing utilities, site development and contingency
fund ($10703,495)

Total Erection Expenditures .........

Naiminglxpenditures

Estimated cost of equipment for Vocational
Shops, Laboratories, Classrooms, Adminis-
trative, Physical Education - Assembly, Cafe-

teria, and Custodial Service Areas

Estimated Department of Public Works fee for
the purchasing of equipment based on of

the estimated cost of equipment C$587,7 7) 14,694

Total Equipment Expenditures

Estimated Grand Total Cost of School Plan Including

Equipment .....

$ 1,481,300

222,195

91,477

42,587

.

587,747
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REVISED INFORMATIONAL RESOURCES
by

I. E. Valentine

Part VI of this publication consists of informational resources whichare revisions of similar content in the original Compilation of TechnicalEducation Materials. These new and revised materials are presented underthe same headings and in the same order that they appeared in the originalcompilation.

The arrangement is as follows:

The Student

Secondary School Pi-e-Employment Technical Education Enrollments
in Title III Programs in the United States--Fiscal Year 1965J.

Post-Secondary Pre-Employment Technical Education Enrollments
in Title III Programs in the United States--Fiscal Year 1965

Percent of Growth for Technical Education by Kind of Institution
and by Year from 1959 Through 1964

Actual and Projected Enrollments and Percentages for Vocational
and Technical Education from 1964 Through 1975

Total State Enrollments in Title III Technical Education
Programs for 1963 and 1965

Rationale and Need

The Number of Institutions Offering Technical Education Training
Programs by State and by Institution Type

Progrrams and Curriculum

Distribution of Subject Matter by Year for a Two-Year Post
High School Technical Education Curriculum

Facilities and Equipment

Facility Needs to Accommodate Projected Enrollments for
Vocational and Technical Education



SECONDARY PRE-EMPLOYMENT TECHNICAL EDUCATION
ENROLLMENTS IN TITLE III PROGRAMS

IN THE UNITED STATES -
Fiscal Year 1965

New York

Pennsylvania

New Jersey

Maryland

Connecticut

Missouri

Oklahoma

California

Florida

Texas

Massachusetts

Tennessee
Nevada

West Virginia
Michigan

Montana

South Carolina

Kansas

Iowa

Mississippi

KfAtucky

7,077

3,200

2,065

1,382

1,237

1,091
878

838 MMOMMOOMMOMOMMEMEMOMMEM

638

6a
548

493

431

394
340

321

273

255
243

235

227

=I1

States included in the chart
enrolled more than 200 pre-
employment secondary school
technical students.

Source: U. S. Office of Education - Data taken from State Reports,
subject to verification.
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POST-SECONY PRE-EMPLOYMENT TECHNICAL EDUCATION
ENROLLMENTS IN TITLE III PROGRAMS

IN THE UNITED STATES -

Fiscll Year 1965

California 27,938
Texas 8164o
Florida 4,069
Wisconsin 2,968
Washington 2,612
Michigan 2,440
Oklahoma 2,066
Illinois 1,635
Oregon 1,475
Connecticut 1,290
South Carolina 1,194
Louisiana 1,115
Virginia 1,019
Ohio 972
Utah 913
Alabama 907
Kansas 852
Colorado 795 1111=111111111111.111MINNIIIIMIII
Maryland 748 1111111111111111113111M11
Iowa 732
North Dakota 610
Mississippi 558
Nebraska 532
New Jersey 517
Nevada 515
Minnesota 503
Arizona 471
Massachusetts 418 111111111311111111111110111111

North Carolina 369
Idaho 344
Pennsylvania 338
Arkansas 296
Puerto 'tco 284 111111111M11116

Missouri 251 NM=
Tennessee 241 11111111111111

New Mexico 237

States included in the
chart enrolled more thrm
200 pre-employment tech-
nical students.

Source: U. S. Office of Education - Data taken from State Reports,
subject to verification.
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If

PERCENT OF GROWTH FOR TECHNICAL EDUCATION
BY KIND OF INSTITUTION BY YEAR

FROM 1959 THROUGH 1964

Percent of Total Technical Enrollment by Year

Kind of Institution 1959 1960 1961 1962 1963 1964

Comp. H. S. 12.9 22.3 15.3 15.2 11.4 12.2

Vbc. -Tech. School 0 5.2 11.3 13.5 19.4 14.9

Technical H. S. 10.2 9.5 11.8 11.5 9.3 8.6

Voc -Trade School 37.1 24 3 12 4 7.9 6 4 6.5

Tech. Institute 14.4 5.5 9.3 6.7 7.5 9.1

Comm.-Jr. College 18.9 28.5 34.6 4o.o 40.4 41.5

Four Year College 2.3 3.1 4 4 4 6 4 7 6.4

State Bd. for Voc. Ed. 3.9 .1 .9 .6 .7

Other .3 1.5 - - - .1

Total Enrollment 48,564 101,279 122,952 1480920 184,595 221,241

Source: Percentage computed from Data-Technical Education Yearbook
1965-66. Prakken Publications, Inc., Ann Arbor, Michigan,
1965. Chart No. IV, Enrollment by Kinds of Schools, page 97.
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ACTUAL AND PROJECTED ENROLLMENTS AND PERCENTAGES
VOCATIONAL AND TECHNICAL EDUCATION

1964 1965 1966 1970 1975

Total Enrollments
and Percentages 4,566,390 100.0 5,430,611 100.0 5,789,520 100.0 9,676,415 100.0 14,000,000 100.0

Enrollment by Type
of Training Program Enrollment % Enrollment $ Enrollment % Enrollment % Enrollment %

Agriculture 860,605 19.0 887,529 16.0 868,428 15.0 1,064,406 11.0 1,230,0001/ 9.0

Distribution and
Marketing 334,126 7.0 333,342 6.0 405,266 7.0 870,875 9.0 1,440,0002,,,E 10.0

Health 59,006 1.0 66,772 1.0 173,686 3.0 677,350 7.0 1,450,000R/ 10.0

Home Economics 2,022,138 44.0 2,098,520 39.0 1,968,437 34.0 2,322,340 24.0 2,100,000 15.0

Office IND.= 730,904 13.5 810,673. 14.0 1,4;9,844 15.5 2,400,000 17.0

Technical 221,241 5.0 225,737 4.5 260,528 4.5 675,500 7.0 1,260,000 9.0

Trade and Industry 1,069,274 24.0 1,087,807 20.0 1,302,502 22.5 2,566,100 26.5 4,120,000 30.0

44% in farming and direct farm-related training,

2/ 40% in occupations related to Hame Economics.

Source: U. S. Office of Education.

and 56% in occupations related to Agriculture.
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State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahaaa
Oregon
Pennsylvania
Rhode Island
South Caroling
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

Waling
District of Columbia
Puerto Rico
Virgin Islands
American Samoa
Onam

TOTAL STATE ENROLLMENTS IN TITLE III TECHNICAL
EDUCATION PROGRAMS FOR 1963 AND 1965

Total State Technical
Education Enrollment

-71a 126E

696
0

980
102

.384 511
14 357

24,099 28,776
505 795

2,384 2,527
76 155

3,393 4,707
1,070

92 106
297 344

1,214 1,714
143 324
615 975

1,266 1,107
317 227

1,706 1,115
91 114

1,301 2,13C
634 966

5,101 2,780
719 506
517 793
508 41,32
198 410
482 643

1,006 946
0 0

1,318 2,582
83 237

20,824 7,077
1,615 381

510 610
1,167 1,040
2,179 2,944

965 1,475
2,572 3,538

31 68
1423 1,467
12 80

779 734
2,154 1,266

856 9214
218 299
763 1,131

1,94780
1

2,612
500

3,750
16

2,968
SO

173 18
209 284
- 15
- a

a a

Total 91,419 95,722

Source: U. S. Office of Education, Bulletin 80008 -63, and 1965 Enrollment Title III
Programs by State from U. S. Office of Education. Data were taken face
state reports, subject to verification.
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State

1

NUMBER OF INSTITUTIONS OFFERING TECHNICAL TRAINING
PROGRAMS, BY STATE, BY TYPE

College Area
or Community Technical Vocational High

University College Institute School School Total

Alabama
Alaska

1 3
.

9
-

4
-

17
-Arizona 2 3 - - 2 7Arkansas 1 1 - 2 4 8California 68 4 -13 10 95Colorado 3 6 - 2 1 12Connecticut - 1 5 11 - 17Delaware

2 1 3Florida 1 23 5 7 7 43Georgia 3 2 1 22 - 28Hawaii 1 2 - - 3Idaho 1 3 - - 1 5Illinois 3 18 9 - 7 37Indiana 7 3 4 3 17Iowa 8 - 6 2 17Kansas 4 4 - 2 3 13Kentucky 2 1 10 - 13Louisiana
1 16 - 17Maine 1 1 - - 2Maryland 7 1 2 3 13Massachusetts 1 4 4 15 - 24Michigan 6 15 4 1 8 34Minnesota 2 - 16 - 18Mississippi 11 - - 3 14Missouri

Montana
3
1

3 2
-

7
1

9
2

24
4Nebraska

- 1 2 3Nevada 1 - 2 3 6New Hampshire - 1 2 1 1 5New Jersey 1 1 8 14 - 24New Mexico 4 - - 3 7New York 22 5 3 21 51North Carolina 3. 5 ii. 5 - 22North Dakota 1 - - - 1Ohio 6 2 14 - 6 26Oklahoma 5 8 - - 1 14Oregon 10 3 - - 13Pennsylvania 17 6 9 6 14 52Rhode Island 11111 1 2 1 - 4South Carolina
- 6 2 8South Dakota 1 1 - - 1 3Tennessee 2 1 10 13Texas 6 - - 5 39Utah 6 - 2 8Vermont 1 1 3 5Virginia 1 1 2 2 3 9Washington 14 - 6 20Pest Virginia 3 - 1 6 10

ifisconsin 1 It 20 - 25qycming 1 - - - 1District of Columbia 1 - 1 2Puerto Rico 1 1 - - 2

Total 97 280 111 220 152 860

Source: Technical Education Yearbook 1965 -66. Prakken Publications, Inc., Ann Arbor, Michigan, 1965.
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FACILITY NEEDS TO ACCOMMODATE PROJECTED ENROLLMENTS
VOCATIONAL AND TECHNICAL EDUCATION

Year

!.
Enrollment

Enrollment
Increased Over
Previous Year

New Work
Stations
Needed 1/

Estimated Cost gl

1964 4,566,393 MOMM MM. =IMMO

1965 5,430,611 864,218 288,073 $ 532,935,050

1966 5,789,520 358,909 119,636 221,326,600

1967 6,368,472 578,952 192,984 357,020,440

1968 7,323,742 955,270 318,423 589,082,,550

1969 8,205,828 882,086 294,029 543,953,650

1970 9,676,415 1,470,587 490196 906,862,600

1975 14,000,000 4,323,585 1,441,195 2,666,210,750

Totals MOM.* 9,433,607 3444,536 $ 5,817,391,000

3../ Work stations needed are calculated an the basis of each station
eat students in classes operated--one in the morning, one in the
the evening.

Estimated costs for facilities are calculated by multiplying the
stations needed by $1,850. Justification for the cost or $1,850
tion is indicated as follows:

serving three differ-
afternoon, and one in

number of new work
per student-work sta-

A toppling of 20 contracts for school construction accomplished in 1965
in several states reveals a median cost of $1,890 per pupil. Cost data
are based on 1965 contract data published in the Engineering News Record.
Costa per pupil ranged from a state average of $8B2 in Texas, to f4:355-
in Massachusetts. Average costs per square foot ranged from $11 in
Kansas to $25 in New York City and Hawaii. The norm was a little better
than $20.

Previous projections when correlated with states' reported construction
indicated average costs of $1,850 per pupil or per work station, and $20
per square foot. These costs were derived from an estimated total of $85
+ mi3.13on for constructing 1,978 classrooms, shops, and laboratories.

Source: U. S. Office of Education.
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OTHER CENTER PUBLICATIONS

"Guidelines for State Supervisors in Office Occupations Education."

1965 Business Clinic

A Report of a National Seminar on Agriculture Education, "Program

Development and Research.

"Guidance in Vocational Education." Guidelines for Research and

Practice.

"Research Planning in Business and Office Education."

"Evaluation and Program Planning in Agricultural Education."

"A Report of a National Seminar on Health Occupations Education

Centers."

"A Report of a National Seminar on Cooperative Education."

IA Report of "A National Leadership Seminar on Home Economics Education. It ,

"Systems Under Development for Vocational Guidance." - A Report

of a Research Exchange Conference.

"Guidelines in Cooperative Education."

"A Survey of Vocational Education Programs for Students with

Special Needs."


